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THE GROSS AND NET EARNINGS 146 railways for 
the month October, according the Financial 
are 


Operating expenses. 41,996 970 
Net earnings 25,212,102 10.8 


This increase net has been quite general, only 
roads out the total number showing decreases 
from last figures. Considering the various 
roads groups the tables show that these groups 
have especially favorable exhibits, viz.: the North- 
western, and These groups 
show gains and respectively. 
The coal roads and the Southern roads follow next 
with gains and The Middle West- 
ern group shows small gain, and the Trunk lines 
exhibit small decrease. 


THE BUREAU THE AMERICAN REPUBLICS has 
issued its annual report Oct. 31, This 
bureau was Nov. 20, 1890, unani- 
mous vote the recent International American Con- 
ference, for the main purpose collecting and dis- 
tributing commercial information concerning the 
commerce and resources the American republics 
the North and South The sum $36,- 
000 annually appropriated for this purpose, assessed 
upon governments proportion their extent 
importance, the United States paying $18,806. 
Inquiries for specific information concerning com- 
mercial matters, chietly from merchants and manu- 
facturers the United States, were received and 
answered the number 700 the first months, 
and have continued incessantly. Emigration has 
been stimulated, the export trade has rapidly in- 
creased between the United States and the Latin. 
American nations, and the postal service being 
The chief publication the bureau has 
been The Handbook the American Republics,” 
volume 486 pp., concisely reviewing the condi- 
tion and commerce each the American repub- 
and colonies. Following this work bulletins 
have been issued touching upon kindred subjects. 
The establishment similar bureaus England and 
France shows that the importance and influence 
this bureau, the promotion Americancommerce, 
has been recognized Europe, 


NIAGARA FALLS SHIP CANAL BILL has been in- 
troduced into the Senator Davis. 
intended for the passage merchant and war 
ships around the would located 
Niagara County, along one the routes surveyed 
the United States. The sum $1,000,000 ap- 
propriated the bill for construction. 


THE REPAVING New York, follow- 
ing the laying the cable conduit that street, 
has been completed, and 175 working days 2,500- 
granite paving-blocks have been laid. The con- 
tractor, Mr. JoHN claims that this 
the largest number blocks laid the same time 
one contract. The city retains the con- 
tract price until October 1892, addition de- 
manding two securities $60,000 each for the faith- 
ful performance the work. 


MINNEAPOLIS AND St. SUPERIOR 
SHIP CANAL being discussed, and the two cities 
named offer raise $5,000,000 for that 
purpose. The route proposed the Mississippi 
Stillwater, the St. Croix Northern Wisconsin 
and the Black River Lake Superior. would 
have capacity equal taking the largest whale- 
back boats now the lakes. 

BIRMINGHAM, ALA., bas passed resolution tax- 
ing and licensing almost every trade, occupation 
and profession that city for municipal revenue. 
study the schedule shows that liquor dealers 
and railway and water corporations rank first 
the scale, Auctioneers, pawnbrokers, 
building and loan associations, ice factories, hotels, 
are rated $100 each, and among the profes- 
sions doctors and dentists with incomes 
ranging between $3.000 and $5,000 per year pay $15 
per annum, and under $3,000 per year, $10 per 
annum. Architects are taxed civil engi- 
neers and surveyors $10 per year each foreach mem- 
ber firm. costs $100 deal pistols 
bowie knives this live Alabama while 
undertaker pays only $50 for the privilege dis- 


NEW MACHINE GUN the works 
the Winchester Repeating Arms New 
Haven, Conn. Itis the invention the Browning 
Bros., Ogden, Utah. Its principal 
rapidity fire, which reported for recent test 
equaling 900 shots one fired through 
one barrel. This gun has water-jacket around the 
tiring barrel and the cartridges are fed from con- 
tinuous belt. The Maxim machine gun has record 
750 shots per The detail the new gun 
not yet made public. 


THE MOST SERIOUS RAILWAY ACCIDENT the 
week was derailment, Dec. 18, the main line 
the Louisville Nashville R., near Sheperdsville, 
Ky. The rails spread under freight train, and the 
and several cars were wrecked. One man 
was killed ana were injured. said that the 
track was under repair, and that too many spikes 
had been pulled out along some the ties. Another 
serious derailment occurred Dec. the Southern 
Kansas R., near Cherryvale, Kan. The express 
passenger cars and sleeping car were 
thrown down and were all burned, but all 
the passengers were rescued. Nobody was killed, 
but about persons were more less injured. 


THE STONE ARCH BRIDGE, Wheeling, Va., 
had its last ring stone laid Dec. 17. city 
bridge, 159 ft. clear span, ft. wide and 28.4 ft. rise, 
segmental arch 125.46 ft. radius. The depth 
the arch ft. the spring and 4.2 ft. the 
The arch stones alone weigh about 3,600 
each ring stone varying from 3to7 tons weight. 
Messrs. Hoge and White, the city engineers, designed 
the structure, and the contractors were Paigeo 
Carey and Hallock Bros. 


YOUNG HYDRAULIC ENGINEERS are given some 
KOOP KIERSTED, Kansas City, Mo., and published 
the Troy Polytechnic, Dec. 23. Mr. KIERSTED 
recommends thorough training some 
engagement with some prominent practicing 
engineer, apprentice rather than 
assistant, begin with. After that 
assume position some responsibility and 


design work for himself. The time then spent 
the more subordinate positions will depend largely 
upon the individual himself and upon his unceasing 
reading books and technical journals, deep study 
and the taking notes his specialties every 
opportunity. Mr. recommends the 
ful noting down and tabulation all practical in- 
formation, gathered from many sources, such 
the cost work, time and methods 
mance, tools and appliances used, 

The writer concludes with advice the later 
contact with municipal bodies, the political sur- 
roundings and the conditions upon which en- 
gineer should accept service under these 
stances. Politics and engineering never make 
successful combination, says Mr. The 
relation the engineer the contractor also 
treated considerable length, and under this 
head comes the letting Space forbids 
more than this excellent paper; but 
careful study its full contents would 
young hydraulic 

SURVEYORS’ FEES CHICAGO have been tixed 
follows: 

Grdinary house lot, including street grade 


$18.00 
Survey alone.... 


15.00 


plain rectangular work: 


10 >. 00 


Tracts intermediate areas proportion the 
above fees. Subdivisions into blocks, without lots, 
one half the above fees. Surveying the day fora 
party three persons $25 per day and necessary 

The surveys made are guaranteed correct, and 
the surveyor indemnities the owner for his mistakes 

The rates seem very reasonable, and doubtless 
many men established standing will demand and 
receive considerable 

THE ASSOCIATION Chicago 
have raised insurance high buildings. 
thought prominent real estate men this will have 
the effect permanently discourage the building 
more 


THE MEXICO DRAINAGE TUNNEL has been much 
ber the contractors, Messrs. Read and Campbell 
finished 1,000 meters, steady progress per 
mo. having been made each working face when 
not interrupted water. The loss from water 
far incurred stated $1,800,000 which has been 
borne entirely the contractors. new contract 
justifying them for putting the heavy additional 
pumping capacity needed, and some measure in- 
demnifying them for their loss, new pending. 
When the contractors took the work over from the 
government 4,917 ft. and 2,937 ft. shafts 
was completed. Since then the contractors have 
completed (in two years) 6,885 ft. tunnel and 840 
ft. shaft, and there remains drive 21.810 ft. 
tunnel and 329 ft. shaft. Fourteen pumps, ag- 
gregating 300 HP., have been lifting high 231,- 
000 galls. per hour; shafts with their headings are 
now being regularly worked, and machinery for the 


SAILING VESSELS seem again coming into 
favor Britain. There has been sudden and 
great change this respect within the past year 
two. evidence this fact Engineering publishes 
the following tables: 


MERCHANT VESSELS LAUNCHED IN BRITAIN, 


ail 

Quarter. Vessels. 
September, 236 
237 
December, ...... 169 
September, 1890 306,577 

UNDER CONSTRUCTION. 

October, 1891 702,114 26.44 
April, 1891...... 804,846 16 
January, 1891 734,010 15.4 
October, 652,248 12.5 
January, 1890 872,957 10.1 
October, 1889....... oi 521 882,749 9.75% 


The causes for this decided change are yet 
Engineering does not attempt sum- 
marize 


Bessemer’s Experiments Rolling Fluid 619 
The Hoffman Concentrator 620 
New Form Ellipse Compass 622 
623 
623 
For subdivisions into lots the open country and 
« 


Improvement Skew Pin Connections. 


ribed improvement joints for trusses, 
which such skew connections would useful 
present practice. 

the inventor remarks, pin-connections for 
structures form essential feature American 
ridge construction. The practice was especially de- 

loped this country, principal advantages 
countries are easy and quick erection with 

skilled labor. Its chief disadvantage, 


FIG.1, RAILWAY VIADUCT OVER A STREET. 


F1G.2. BRIDGE SUPPORTED BY AN ARCHED RIB 


FIG.3. SKEW BRIDGE. 
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FIG. 4, RAILWAY BRIDGE OVER RAVINE, 


B * 
~ 
f 
Elevation, pan 
k 
l 
Section A-B 


CANTILEVER BRIDGE OVER DEEP VALLEY. 
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revolve about some definite joint. This 
assumption obviously untrue and unsafe one 
make when broad surfaces are connected 
mass rivets; and also evident that the 
case skew connections pins, where the con 
nected members lie vertical horizon- 
tal planes, the revolution about this pin ordinary 
practice does not meet theoretical requirements. 
While pin connections approximate most closely 
these requirements and reduce minimum 
those secondary moments which may amount 
considerable percentage the total stress, the 
latter stresses are too often neglected, rather 
safety. the more and 


Elevation 


Detail 
Point X. 


Detail Point 


DIAGRAMS SHOWING APPLICATION SKEW PIN CONNECTIONS 


rower limits, form, than are possible riveted 
construction, Both theoretical and con 
siderations make desirable have much 
erty possible and consistent with exact caleu 
with this end view that Mr. has devised 
the joint here referred to, 

the comparative economical features pin 
connections, there some diversity 
American engineers body un- 
doubtedly favor the named type. 

ridges are usually made continuous series 
and for purposes exact calculation 
necessary assume that the several members 


especially intricate special design, 
amount third the total strain, and any 
means more exactly detining them must 
ceptable engineers, The diagrams clearly show 
the necessity some radical change practice 
this respect, and device well 
meet the conditions imposed. 


The Eurnett Clifton Automatic Coal Chute. 
(WITH 

illustrate this week form coal pocket for 

coaling locomotives which has come into extensive 

use the Chicago, Rock Island Pacific, the Union 
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Pacific, the Chicago, Burlington Quincy and many 
other prominent Western roads. well known 
that locomotives can coaled from elevated pockets 
with less delay than ‘by any other method; and 
where any considerable number locomotives are 
supplied with fuel, the use pockets gen- 
erally admitted advisable and economical. 

the construction system pockets the im- 
portant things looked after are strength, dura- 
bility and reliability. The dumping the coal into 
the pocket from considerable height causes good 
deal shock and wear; with the dirt 
and dust, likely cause any complicated 
ism get out order. necessary, however, 
system opening and closing the pock- 
arranged that can easily and quickly 
worked; for delay caused, the advantage gained 
the use pockets partially lost. 

construction illustrated our inset sheet does 
meet the requirements stated above that its use has 
rapidly increased the progressive railways the 
West, and last vear over 1,200 pockets were built 
this 

general coal pocket consists elevated 
bin having inclined floor, the front the bin 
being hinged door opening outward, which un- 
fastened when desired draw coal from the 
pocket. direct the stream coal that will 
middle the tender, apron chute 
used, over which the coal runs leaves the 
pocket. Inthe best designs this apron hinged, 
and when not use swings toa po- 
sition covering the door and effectually looking it. 

the accompanying drawings all the details 
the construction the Burnett Clifton are 
clearly shown. The apron the chute balanced 
arms extending the rear and carrying iron 
weight the end. Thus the apron balanced 
any position and without the use the chains and 
pulleys which balancing often effected. The 
counterweight made slightly heavier than the 
apron, hence soon the coal has run out the 
pocket the apron automatically swings the 
vertical The apron made white oak 
and put together with bolts. steel channel 
used cover the top the arms and prevent 
warping. When swung the vertical position, 
the apron latches automatically. 

The inner door, which retains the coal the 
pocket, also made oak. and un- 
the movement the apron. Moreover, 
when the door held open auto- 
matic until the coal has all run out the 

pocket, then the apron swings door re- 
falls back into place and automatically 
fastened shut the apron’s movement. The 
ing open the door while the coal running pre- 
vents the stoppage slack and dust the prema- 
ture closing the door. The floor the pocket 
covered with No. sheet steel and built for bitu- 
minous coal angle 35° with the horizontal. 
Anthracite would probably slide somewhat 
Hatter angle. Some roads cover the surface the 
apron also with sheet steel, unnecessary. 
The friction motion being less than that rest, 
all the coal which starts out the pocket will slide 
off the apron. 

using coal pockets the general practice 
them with varying amounts coal. 
approaches, the engineer gives series 
whistles inform the men charge how many 
tons coal wishes. response red lantern 
red flag displayed over the pocket containing 
the desired quantity. 

plan for making single pocket for two 
charges coal shown one the drawings 
our inset sheet. swinging partition placed 
the pocket. When this latehed down, the coal 
the front side can taken and that the rear 
held. Then unlatching the door the rest the 
coal can drawn, This, however, involves more 
less complication construction the 
pocket, and its use not 

Messrs. and CLIFTON, the inventors 
this chute, have disposed their patents Messrs, 
Williams, White Co., Moline, who formerly 
made the ironwork for the patentees, and who now 
offer the chute for railway use. 

railways desiring build their own 
hey offer furnish the special irons required, 


| | Top and Bott.Chord. 
1 
Elevation. End | 
Plan of } 
Floor System Plan of Arch. | | ¥ 
< 4 4 t 3 Pian of Strut 
without Floor- Beam.) | 
< 
We w* 
Fib.5, De 1 of Point K in Pier ; 
. Deta P e 
Cente 
\ ry 


ENGINEERING NEWS 


with license construct many pockets irons 
are purchased for. They state that the price ask- 
for the irons little more than what they 
would costif made the railway company’s shops. 
desired they will furnish also all the iron work 
required, including bolts, will contract for the 
building the whole structure complete. 

chute built this system has been use for 
some time the Delaware Hudson Canal 


The Laying Out Cities and Additions 
Thereto. 


Mr. DoNOVAN, Am. Soc. E., has recent- 
President the Fairhaven Land Co., Fairhaven, 
the following report the laying out 


cities, which makes some very sound recommenda- 
tions. Fairhaven, our readers know, 
rising young city Bellingham Bay, Puget Sound, 
which has been growing very rapidly recently, and 
bids tair become worthy rival 
Seattle, treasures modest hope outdoing 
both them: 

Gen. Q. A. GILLMORE, in his work on roads, streets 
and pavements, says: “A street in a city or town where 
the best ordered modern devices for promoting the com- 
fort, convenience and health the inhabitants have been 
introduced, provide upon and beneath the surface 
for the accommodation ordinary travel and 
(2) for the drainage the surtace and subsoil, (3) for con- 
veying the and liquid refuse called sewage, 
and (4) for conducting water and gasto the inhabitants.’ 

Any street now dedicated Fairhaven will, properly 
fulfill the last three requirements, but for the 
accommodation ordinary travel and there need 
of careful consideration before determining the number,, 
width direction the new streets any given piece 
property. East this season endeavored 
obtain such conveniently could this 
subject and gave special attention sizes blocks, 
alleys, width of streets and regularity of plotting. 

Among the cities where spent from one day several 
weeks were Winnipeg and Montreal, Canada; Somer- 
ville, Worcester and Boston, Mass.; Manchester and 
Concord, H.; New York and Jersey City, and Wash- 
ington, 

Herewith I hand you maps of mostof these cities which 
will of themselves answer many questions that arise re 
garding the manner of plotting. None of these cities main- 
tain rectangular blocks throughout, and where grades 
were steep stree s are bent or curved wherever necessary 
for betterment. In many of the cities | found diagonal 
streets laid between important points in order to secure 
the shortest possible route, without other topographical 
This especially true Washington, 
Every engineer and person with whom I talked on the 
subject in the Kast favored alleys provided they ran clear 
through the blocks and were not Widths gen- 
erally considered best were 16 to 20 ft. I foundalleysin the 
older cities not over 6 ft. wide, and even Wasbington has 
some 10-ft. alleys, though usually 20 ft. This latter width 
also the most common the newer parts Boston 
and Manchester. In New York City the limited area and 
high price land has prevented the laying out alleys 
and there are few if any in the city. 

Sizes of blocks vary much in every city. Glancing over 
the maps you will find very few blocks as small as those 
the original Fairhaven townsite, ¢., square. 
Typical blocks in following cities are sizes given: 

Manchester, 200 by 45%. 

Montreal, 250 

New York, 200 by 900 and 200 by 400. 

Boston, 220 by 400 and 100 by 590, 

Washington, 400 600 and 300 800, with nearly all 
above sizes besides. Blocks over 270 ft. wide are ob- 
jectionable because of small, unsightly buildings which 
cause of difticulty in keeping in good sanitary condition. 

Lots vary nearly much ranging from 
50 ft. in width and from 109 to 180 ft. indepth. It seems 
desirable to divide blocks into lots of such size that few 
the lots shall sub-divided the future, ciear- 
ness of identity is maintained by always referring to the 
original number for transfer or assessment purposes. 
Many lots Manchester, Boston, New York and Wash 
ington are only 18 or 20 ft. wide; but 25 ft. is common and 
is almost universal in the newer western cities, with 
depths from 100 business 125 135 for residence 
property. Twenty-five feet frontage seems best for busi 
ness, and where residences are to be built two or more 
lots give proper grounds. 

streets varies greatly. The great avenues 
Washington are 160 ft. wide. Those New York City and 
hetween the building lines, Buildings are kept back 


about the front the lots, this space being 
used for lawn and flowers, then sidewalk, roadway and 
strip of park, with footway down the center, makes an 
ideal residence The parking system followed 
all eastern residence streets, and the first cost little, 
any, than our present system, while the result 
much more With 80-ft. streets, ft. side- 
walk, Hi ft. of grassand trees on each side and 33 ft. of road 
way combine beauty with ample utility. 

Proper width streets will, course, the 
probable future city. Manchester, modern 
manufacturing town with 40,000 people, gets very well 
with main business street 120 ft. wide. and cross streets 
only ft., yet with treble that population business would 
undoubtedly greatly congested. street 
should less than ft., residence less than 
wide, while most important streets either class may 
nearly double these widths when seem 
ING Mr. recommends for the average 
young city: 220 400, with 20-ft. alleys bounded 
by 70 and 80-ft. avenues on the long side and 6° to 66-ft. 
streets the short With bloeks 250 
dence streets. and wider streets incentral part towns 
tha’ promise to become large cities, Mr. DoRStr y's rule is 
probably good any which must necessarily vary 
with local circumstances. 

At Fairhaven the question of easy grades is most im 
portant to consider, and new streets should be laid with 
this in view, rather than securing rectangular blocks, for 
these blocks will be of little value even for residences if 
approached grades over While steep grades 
portions the city cannot wholly avoided, there 
reason Why on any given tract diagonal avenues should 
not give approach the hill streets grades not 
ceed and preferably kept between use 
made such avenues Tacoma, and the inconvenience 
their absence Seattle, sufticient illustration 
their need. 

The importance avoiding hills, or, least. steep 
grades, will be made clear by a few citations [omitted]. 
W ben road is soft or muddy the difference in resistance is 
much greater, and makes worse showing for the heavy 
grades. Soimportant is this considered that the famous 
Simplon Pass road over the Alps has grade only 
Switzerland and the Italian side. The 
French government maximum is Lin 2) GILMORE says a 
horse can draw grade, unless very long 


slope, his ordinury load for a level road, without the help 
of asecond animal. To avoid hills, Prof. Joun V. Hazen 
ina prize essay on road making, says, * Within proper 
limits a road may wisely be increased in length by 15 
times the vertical height avoided by the detour,”’ 

in an admirable article speaking of a propovition to cut a 
diagonal boulevard 15) ft. wide and a mile long through a 
portion of Philadelphia at a cost of $3,000,000, counts the 
cost as nominal compared with the 0 nefits to be derived, 


and goes say 


The rectangular formation of streets is well enough for 
a beginning, and is, perhaps, the best for the settlement 
and original apportionment of property. It has its marked 
advantages in the systematic numbering of houses. nam 
ing of streets and disposition of certain Classes of pipes 
under the streets; and the early stages municipal 
development the distance between given points is not a 
question any special importance, But grows 
in area, the gridiron plan more and more fails to meet the 
requirements of rapid traflic and the want of diagonal 
streets is more keenly felt. 

The City Washington notable exception city 
well planned before the building was commmenced and in 
which some thought was taken of the demands and con- 
venience of a population yet to come. In this city, while 
the general plan tor the smaller streets is rectangular, 
these streets are intersected by a primary system of wide 
diagonal streets radiating from Vhe result 
ant etfect is, anumber of handsome smaller parks, a very 
marked improvement in the appearance of the city, and 
above all, streets which lead ip the direetion of > main 
threads of travel, which usually radiate froin centers of 
busines3 to the residence portion of the city. 

The advantages gained from well studied and in- 
telligent departure from the rectangular street formation 
may stated follows: First. ease and 
access points remote from business center and situ- 
ated diagonally as regards that center and a rectangular 
block system. Valuable time lost and business made 
to suffer by forcing traffic to take two sides of aright 
angled triangle when the hypotenuse could be opened to 
it. Then bordering property is improved and not de- 
stroyed, some would believe, making easier 
access and placing thoroughfare that soon 
attract traffic and trade. finally, every expenditure 
that enhances the beauty of a city and makes it more 
attractive the resident and the stranger solid 
vestment that can be measured by cash returns. The 
present beauty Paris, beauty that recognized all 
nations and attracts the traveler and his dollars, practi 
cally due to its wide, tree-planted boulevards, its fine pub 
lic and private buildings that are displayed tothe best 
advantage, and tothe studied irregularity of its streets. 
patch green grass the intersection 
streets, is worth all the money it costs. and is worth much 
more tothe whole community than the mere space for 
brick and mortar which 

In all my eastern trips nothing impressed me more 


as 
making attractive than the numerous small parks 
Washington and those New York and Boston well 
those many New England towns. With more attention 
diagonal streets and easy grades, and with occasional 
parks much improvement can be made over the ordinary 
manner plotting and additions thereto, Too 


much space devoted tostreets, too frequent streets, 
common mistake that causes useless expenditure for con- 
struction and maintenance. 

inflexible rule can made, but believed that 
work planned accordance with the general ideas herein 
outlined with minor local variations will give satisfactory 
results both original owners and purchasers property. 


The Steel Skeleton Type High Buildings. 


(Continued from page 

The question unit strains very closely allied 
that loads, and Chicago regard 
this varies deal. this building, columns 
without strains from wind given 
section for every 15,000 Ibs. concentric dead 
and live load, and extra allowance for eccentric 
loads, which determined follows: 

The eccentric load distance from the point 
its application the axis the column the bend- 
ing moment. The moment inertia required 
make equivalent resisting moment the column 
then determined the same the column were 
built beam. The moment inertia column 
capable carrying the load alone also 
determined, and column finally taken whose 
moments inertia equal the sum the two. 
surprising note the effects these eceentric 
loads when their relation the column carefully 
examined, and many cases they materially in- 
crease the required section. 

Columns carrying strains from wind bracing are 
sq. in. section forevery 20,000 Ibs. con 
centric, dead, live and wind loads combined. with 
additional allowance for the loading. 
these the column strain due wind from 
the whole load, and this mode treat 
ment gives greater section the column 
the wind load were discarded and the 
were treated asif there were wind strains 
them. any case the method that can give the 
larger section should always used. will 
noted reference the schedule that consider 
able portion this wind load eccentric. This 
must the case where the method bracing which 
adopted for the Venetian Building used. 

These unit strains are quite common and have 
been used number our best 
15,000 Ibs. per sq. ip. used ought always 
done with proper for the eccentric loads, 
was done the example given. care 
should also used regard every point that 
will better the column bear its load. these 
things are not done lighter unit strain should 
This has been the Fair, where 
Ibs. unit strain has been used uniformly and with 
allowance for eccentric loading. This probably 
the strongest building the kind the The 
second, third, fourth and sixth floors are made 
carry per sq. ft. live load, the tifth floor 
to carry YW Tbs... the seventh and eighth floors to 
carry 100 and the eight Noors each 
all this, course, addition the dead 
loads. Every precaution has been used secure 
connections and perfect distribution loads. 
All the are necessarily heavy and the con 
struction whole extremely strong and mas- 
sive. 

This way dimensioning columns has grown out 
practical experiences. the rush affairs there 
little time for experiments. The only full sized 
tests that have been made Z-bar columns, any 
moment, are those described paper Z-bar col 
April, 1888), whom are indebted intro 
duction into this country. 

these tests were hardly fair ones, for latticed 
bars were used instead web plate, the metal was 
iron instead steel, and almost all the tests were 
for much higher ratio radius gyration 
length than met with building con 
struction. another similar series tests could 
made columns are using them, 
seems very reasonable suppose 
breaking loads would obtained 
recorded that time. 

The largest section column now 
use Chicago, far the writer informed, 
the Fair The total area sq. ins., 
made follows: 
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the Masonic Temple, the engineers have made 
| | q 
most the beams between columns connect the 
columns rivets through both the top and 
flanges. The rivets through the bottom flanges 
should pass through the cap plate and through 
Ut cE 
FIG. TYPICAL FLOOR PLAN VENETIAN BUILDING the column and not cap plate. ordinary 
practice there would hardly room connect the 
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Elevation Wind Bracing Between Columns 
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Venetian Building 


FIG. Wind Strains 
Venetian Building 
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pleted about 1,700,000 lbs. The minimum section 
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the best practice metal less than 


cap plate either column warrant its 
use lug. 
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at least } rivets space a on 


opposite sides and fay 
possible from the center 
of 


ing through the cap plate 


the column, and pass 


and connecting angles 


each this course 
followed, every rivet that 
tends stiffen 
the 
columns to each other It 
the 


are heavy, bracket 


driven 
the connection two 
loads from the beams 
should provided the 
lower column take part 
the 


shear cap 


not less than lin. 
each beam. 


should planed 
the ends, ane 
right 


of the colunin. 


Wind bracing 
referred 


that 


IS 


portant extremely 


high 
well braced wind 
ordinary build 
dependence had 
upon partitions and walls 
but the moment arising 
from the force wind 


tending distort the build 


ing grows rapidly greater 
high 
pecially they are narrow. 
eases 


sary 


very buildings, 
Heces 


resist this action 


607 


steel built bracing, and the higher the building, 
the greater the necessity. 

When this done, especial consideration should 
given the subject the designing the build- 
ing. When has not had such consideration any 
really bracing almost certain interfere 
with the architectural effect the arrangement 
failures make any system that may adopted 


rooms. 


complete all its parts, provide proper conne: 
tions may easily make what done useless. 

The Venetian Building, which has already been 
referred to, probably well braced any build 


this building, showing the arrangement the 
a | or > 
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Sket Show Connect Wir Strut 


and position the bracing plan. Fig. 
shows the position struts and diagonals 
tween columns and the elevation. The area 
the tirst 
floor being part store, the diagonal rods ‘be 


tween the 


between columns and Sand and 


second floors are omitted 


portals are substituted their place. 
Fig. 


and 


strain sheet wind bracing, 


only the strains, which have been 


far the writer knows, regard 
The 


In every case a 
the 


conditions 
vary greatly different buildings. 
deal must depend upon the judgment 
the 


widely the conditions. 


engineer, and the opinions engineers have 


The the strains given above 


made as follows Kach set ot bracing Was tivured to 


zontal width which equal one-tifth the length 
The area the height tributary 


floor 


directly each set 


the horizontal shear acting 


diawonal rods. The total shear 
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ial the sum the shears acting directly the 
tsabove it. has not been deemed necessary, 
carry the whole amount this shear 
steel bracing. any building the dead 
the structure itself some extent 
interact the distorting effect due toa lateral force. 
shears might certainly reduced some ex- 
this account, and they have been reduced, 
steel bracing then resist 70% the 


on of course tends to some extent to stiffen a 
but careful analysis the problem will 
extent resisting such lateral strain 
| bs. per sq. ft. 
the affected this bracing have been 
continuous from the basement the second 
the cases where the rods come down the 
level the bottom strut connected the 
take both tension and compres- 
horizontally, well resist the vertical 
the rod strain. This insures the re- 
stance both columns the horizontal thrust 
the strut, whichever pair rods strained, and 
are calculated resist the bending 
incurred, well carry its regular 
the other cases, the columns have 
designed resist the tremendous 
bending moment which the off the rods 
essitates, and additional assurance that 
connection shall strong the rest the 
the top connections all the beams the 
tween the ends all the beams and the columns 
tight with thin wedges until the lines 
metal passing through the column centers are con- 
compression out the area walls, 
which latter are backed the street pavements. 
the drawings these parts are reproduced 
lirectly from the shop drawings. The horizontal 
are made the same size the seventh 
ory, and above this lighter section used. 
one these struts, alsotaken from the 
shop drawing, with asketch picturing its connection 
connection the strut the column. The 
truts are planed and clearance 
for connections that the struts have butt- 
joints tothe column. Open holes are provided 
four rivets connecting the column, but these are 
necessary. Underneath the end the strut 
cast iron block and underneath the block 
bracket angles secured the 


re (wo 


iflicient rivet area resist the vertical component 
the rodsin this direction. Above the end the 
another cast-iron block planed top and 


between the strut and the 
plate the This block made tit 
recess made the flanges the Z-bars 
that the cap plate brought 
ear entirely around three sides the The 
hear resistance the plate, together with the 
the beam upon it, are more than 
ich the upward vertical component 
is The use of cast blocks in this connec- 
has been found very convenient, for often 
the bracket angles cannot brought 
ectly under the channels the strut, and the 
between the strut and the bracket angles 

query may well arise why the pin points are 
taken the column, and struts 
not all placed the Both are for the 
reason; they are part the general scheme 
bracing without obstructing the door 
gives some intimation the sort 
difficulties that the engineer has labor with 

the construction steel buildings. 
willbe noticed that the struts are re-enforced 
the pim points resisting the bending moment 
caused moving the pin center far 
the center the column. The diagonal rods 
all dimensioned for 20,000 unit strain, and 
less than square. All these rods are 
with turn-buckles. 

\shland 16-story building now 
ed, these struts are longer and are made 
placed the floors and made 


i ity as tloor beams. 
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The whole subject columns, applies 
building exceedingly interesting 
and involves more questions, both practical and 
theoretical, than most men realize. would 
great advantage all concerned could have 
series extended experiments full sized mem- 
bers, not only for the ultimate strength, &c., all 
sections the same basis, but also for the effects 
eccentric loading and various applications 

(To continued.) 


Trip Chicago and Cleveland. 


vestigate the condition the work the World’s 
Columbian Exposition, the route taken was over the 
New York, Lake Erie Western which byits 
ownership the New York, Pennsylvania Ohio 
and the Chicago Erie R.. has line its 
own between New York and Chicago. This road 
runs through train from New York (Jersey City 
station) which very convenient, although its time 
nearly hours. leaves Jersey City 
3:15 and due Chicago, 982 miles, 8:50 
the next day. this train consisted 
baggage and smoking car, day passenger car, 
dining three vestibuled Pullman sleeping 
other points. The engine was one the new 
ten-wheel, four-cylinder Vauclain compound en- 
gines, built the Baldwin Locomotive Works, 
Philadelphia, Pa. (ENGINEERING Sept. 
1891.) Tests were being made with this engine, and 
indicator cards were taken during the run Port 
Jervis but one long stop was made owing the 
heating some part the machinery. consider- 
laid with 80-lb. rails, laid with three-tie 
joints and spliced 40-in. angle bars with bolts, 
and also equipped with the block signal system. 
the western part the line, particularly the 
Chicago Erie, the track causes considerable jolt- 
ing and jarring the cars. This train has 
through dining car, which very convenient and 
pleasant arrangement. The Pullman cars are com- 
fortable and bandsomely equipped, but are kept 
high temperature during the day. 
night, however, the steam heat shut off. The 
train was minutes late its arrival Chicago. 

The main business portion the city Chicago 
comprised within comparatively small district, 
divided into nearly square blocks. noted for 
its large and high office buildings, many which 
are very elaborate. The highest range from and 
stories, the latter being the height the new 
Masonic while permit said have been 
granted Odd Fellows’ building stories 
movement nowon foot limit the height 
buildings, for sanitary and other reasons. Partic- 
ulars the construction some these buildings 
have been published our columns. Very great 
attention paid lightening the weight without 
reducing the strength, and the distribution the 
weight, that some these buildings put 
weight the foundations than older and 
buildings. one the new buildings the 
tile partitions weigh per sq.. ft., while 
still later building this has been reduced Ibs., 
with, claimed, equal strength and fire resisting 
capacity. Asa general thing the highest buildings 
appear advantage, owing the compara- 
Large numbers 
are used, some running only half way up, 
and the others stopping the upper floors. 

The street paving far from satisfactory, and 
the mayor has recently done wise thingin advising 
steps for improvement, view the 
position. Round cedar blocks are extensively 
wet weather the mud worse thanin New York, 
The sidewalks are generally good, but the city has 
much doin street improvement and 


tive narrowness the streets. 


ing before can considered modern 
standards. The fuel used almost exclusively soft 
coal, and the appearance the city spoiled the 
dense clouds black smoke which pour out from 
innumerable chimneys, and bad weather this 
smoke seems the streets. The smoke-consum- 
ing ordinance appears practically dead letter, 
and the work the inspectors acting under this 
ordinance very little effect. For its own credit 


Dee. 26, 1891. 


the city should take some active measures abate 
this smoke nuisance before the time the Exposi- 
tion, and the question its abatement again be- 
ing agitated. almost certain that the use 
efficient and special appliances 
for the general improvement combustion 
desirable with the coal used Chicago, 
very considerable improvement can made the 
use modern grates and furnace arrangements, and 
careful firing, involving the employment 
skilled firemen instead mere coal shovelers. 

The forked Chicago River, which divides the city 
into the South, West and North sides, crossed 
numerous iron drawbridges, most them operated 
steam from cabin above the trusses. Some 
these swing right round. Navigation the narrow 
and dirty river carried throughout the day, 
thus seriously interfering with street traftic, and 
being bridged” exasperating but frequent oc- 
currence, There are two tunnels, but these are used 
almost exclusively the cable railways, few vehi- 
cles running the chance being smashed 
train. Collisions trains occur occasionally the 
tunnels, owing the failure grips brakes 
the approaches. ‘The Salle St. tunnel has sepa- 
rate passage for pedestrians. are lighted 
electricity. third tunnel for cable railway 
only about half completed. was described and 
iliustrated ENGINEERING Feb. 22, 1890. 
Mr. ARTINGSTALL the Chief Engineer, and 
Mr. the Engineer Charge. tun- 
nel for roadway and sidewalks only proposed be- 
tween the North and South sides, and plans for this 
have been prepared Gen. SMITH. 

consideravle mileage the street railway sys- 
tem operated cable traction, which works very 
satisfactorily, but some the lines there much 
noise and the cars, and the gripmen are 
not careful stop and start with even motion. 
Short open grip cars, with box trail cars, are used 
also Jong cars four-wheel trucks, the forward sec- 
tion the car, where the gripman stands, being 
open. Wire gates shut off the steps the off side 
the cars, and guards are placed around the wheels 
and grip. some cases many are 
attached the short grip cars. Along one side 
the alley between State Wabash Ave. runs 
the Chicago South Side Elevated Ry., which 
practically completed from 12th Work 
progressing northward Congress St., and the 
are indebted Mr. Chief Engineer, 
for drawings this structure, which pub 
lish part another elevated railway has 
been built Lake St., the West side, and 
said that construction resumed shortly. 

The drainage canal question continues 
vexed has been adopted fora canal 
from the Chicago River Joliet, ft. wide bot- 
tom and ft. deep rock; and 160 ft. wide and 
ft. Some the trustees claim that 
this has been adopted without investiga- 
tion, and that detailed report the details 
the reasons upon which was adopted has been 
submitted. The Chief Engineer, Mr. 
has been instructed report upon this point, show- 
ing all the information thus far obtained. The 
adopted plans show the water descending overa 
series dams the lower end the canal, but 
number the trustees and the citizens are 
favor the adoption from the first deep water 
ship canal. Mr. WENTER, one these trustees, 
has recently been elected President the board, 
and Mr, formerly Chief Engineer, and 
also favor ship canal, now one the 
trustees, 

Chicago the centering point large number 
railways, about lines running into the city, 
accommodated stations. The worst sta- 
dated structure which has not been rebuilt since the 
great fire the finest the new 
Grand Central station, the Wisconsin Central and 
other lines. The railways enter the city the 
level, and there much valuable ground occupied 
tracks and yards, while the Central 
has possession the lake front for long distance. 
some cases the tracks are crossed bridges and 
viaducts, but probably many the roads will even- 
tually have build elevated approaches the 
terminal stations, This matter already under 
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consideration some the railways, noted 
our pages last week. 

The following are some notes obtained from manu- 
facturing firms, but few firms are ready say what 
they will the way exhibits the Exposi- 
tion: 

Illinois Steel Co.—Orders for rails are mostly 
for light sections, but the company has rolled the 
for the Chicago South Side Elevated 
Ry., the section which similar that adopted 
for the New York elevated railway. 

Harvey Steel Car Co.—The company has built 
number its cars, different types, for various 
roads, and now building for the Chicago, Milwau- 
kee St. Paul stock the type itlus- 
trated ENGINEERING NEws, July 11, 1891. 

Binder firm has the contract for 
the metal work Machinery Hall and for the dome 
the Horticultural Building the Exposition. 
shall publish drawings work later. 

Gate company manufactures 
gates for the protection grade crossings. They 
have pivoted arms moving vertically and are oper- 
ated compressed air, the compressing pump 
being worked the gateman. The company does 
not approve automatic gates, the ground that 
such gates are more liable lead accidents than 
gates operated man, who can exercise judg- 
ment their working. 

INSON reports that has his device fitted 
locomotives and about stationary The 
apparatus consists steam jets, injected into the 
firebox through hollow stay bolts. effect this 
said not only the aid due the jet, but 
create water gas the The apparatus 
has been operation about eight years. 

finding increased favor among railways efli- 
cient substitute for rail braces. The Denver Rio 
Grande has used some the wide plates with 
four spikes curves the widened gauge, and 
finds them more economical than braces mainte- 
nance gage. For oak ties the company recom- 
mends the narrower plates. improved form 
the Davies spike now being tested the New 
York Central and the Pennsylvania 

From Chicago Cleveland the route taken was over 
the Lake Shore Michigan Southern Ry. The train 
was the New York mail,” which averaged 
minutes late its several stops. The line 
single track for the most part, but there consider- 
and grading, and some tracklaying, 
progress for double tracking. Like nearly all the 
railways Chicago, this road will have large 
amount work make capable accommoda- 
ting the heavy connection with the World's 
Fair 

The city Cleveland appears quite con- 
trast with the flatness Chicago. The business 
tion and outlying residence districts are mainly 
high ground, while the manufacturing districts lie 
the valleys along the river and the low ground. 
Some viaducts have been built connect the high 
ground both sides the river, and these are 
among the specially interesting features the city. 
Some are iron deck truss work, while the Superior 
St. viaduct has stone masonry approaches, with iron 
deck shore spans and high-level deck draw span. 
The business streets are generally wide, and have 
some fine buildings. Euclid Ave. thoroughfare 
which the city justly proud. each side the 
well paved roadway broad strip grass, lined 
with trees; then comes flag sidewalk. from which 
the lawns slope back handsome residences. The 
street lighted are lamps hung over the middle 
the roadway, and electric railway 
part the street. 

The city well provided with electric, cable and 
horse someof the latter will soon 
changed tothe system. The cable railways are 
operated short, four-wheel, open grip cars, with 
sometimes one four-wheel trail car, The electric rail- 
ways aggregate about 100 miles, all with overhead 
wires, and are the Short, Edison and Thomson- 
Houston systems. They work very well, even when 
the roads bad condition and the track covered 
with mud and water. the cars the continual buzz 
ing sound when the motor working times dis- 
agreeable, but could probably provided against. 


The motor cars are four-wheel box cars, and haul 


trail cars similar pattern. There are also some 
long cars four-wheel trucks made the 
Co., Philadelphia, having one pair 
large wheels the motor axle and one pair 
small wheels the other axle. One car fitted with 
the Robinson truck was seen, having two-wheel 
pony motor truck each end, and third carry- 
ing axle the middle. The motor cars are fitted 
with horizontal fender screens. The cars generally 
run swiftly and easily, but one road has such poor 
track that the cars lurch and swing toan 
extent. The cars are lighted incandescent lamps, 
the trail cars having electrical coupling with 
the motor car for this purpose. The light 
not steady, varying with the power required the 
motor. 

The following are some notes obtained from manu- 
facturing works Cleveland: 

King Iron Bridge contracts 
for the Chicago Exposition, this company has the 
large steel roof the Mines and Mining Building, 
the erection which now completed; and has 
sub contracts for metal work and combination 
trusses for the Horticultural Building and other 
buildings. Some 80-ft. plate girder spans have been 
built for the Baltimore Ohio R., and consid- 
erable amount iron building work progress, 
including and market building Cleve- 
land, and large conservatory Lincoln Park, 
Chicago. Wrought iron cylinders for bridge piers 
are also demand. Among special tools are 
Bradley cushioned hammer, with long arm 
reach over wide plate; multiple punch for long 
plates, with automatic spacing arrangement 
the bed plate; also heavy bull dozer,” for bend- 
comprehensive and useful tool. There also 
plant manufacture eyebars. The works 
are well arranged for the progress work; materi- 
delivered from the cars under cover, and pro- 
ceeds through the shops the painting and 
ing shop, where isloaded onto cars ona depressed 
track. The erection turntables for drawbridges 
done floor having concrete foundation, and 
there overhead circular traveling trolley for 
the handling the material. The blue print room 
attached tothe drawing office quite large, and 
has large windows with yellow glass, that the 
work can without inconvenience. 

Brown Conveying Machine Co.— 
This company has large amount work its 
special type ofconstruction onhand. proposes 
put extensive conveyor plant the Chicago 

Buckeye Electric Co.—This company, which manu- 
factures incandescent lamps, has erected new 
brick factory and putting enlarged plant, 
operation the new year. The new engine 
Corliss engine 150 H.P., built the Cooper 
Mt. Vernon, O., will supplied 
tubular boiler. Provision has been made for 
lamps per day; that the new plant 
will 1,500, while the factory large enough for 
plant 5,000 daily capacity. The manufac- 
ture these lamps involves number processes 
and operations, which very 
follow through. The special feature this com- 
filament, and great care taken turnout 
high and uniform quality. The average life about 
1,500 hours, while test lamp has already run 4,000 
Competitive tests with lamps 
have resulted very satisfactorily for the Buckeye 
lamp. For lamps over volts coiled 
used, the end being coiled This pre- 
vent sagging, and especially adapted for lamps 
placed inclined position. Foruse railway 
and street lamp made which the end 
the filament supported platinum wire the 
end the bulbto prevent vibration. stated that 
the most severe service for iamps electric cars, 
and the next most severe theaters, owing the 
frequent change intensity the currents. The 
company reports orders hand beyond its present 
capacity. President, General 
Manager, #lectrician and Super 
intendent, Mr. Assistant, Mr. 

Western Mineral Wool Co.—This company has 
plant Cleveland with cupolas and capacity 


plant, with cupola, now being put South 
Chicago, consequence the growth the 
western trade. The slag from blast furnaces 
melted the cupola about F., and flow- 
ing out struck jet live steam under 
pressure. This blows into the collecting chamber, 
and the effect the steam and the passage through 
the give the material structure. 
The plant continuous operation from one cupola 
for hours, and the next morning the wool has 
cooled and become ready for packing 
Mineral wool largely used for deadening sound 
floors (bet ween tile arches and wooden flooring) and 
partitions, for pipe and boiler coverings, for the in- 
sulation heat and sound, and for tire and frost 
proofing. used architectural construction, 
refrigerating and cold storage work, and for rail 
way cars. President, General Man 
ager, ROCKWELL. 


The Moenchenstein Bridge Disaster. 


The Swiss technical experts, Profs. and 
TETMAJER, have lately submitted elaborate 
profusely illustrated report this disaster, which 
was fully illustrated and our issue 
Aug. 1891. The substance the more important 
parts this report follows: The plans for this 
ill-fated bridge were prepared under the supervision 
Chief Engineer BRIDEL, and were sanctioned 
the Swiss Bundesrath, May 20, 1876. The design was 
for anarched span 143 ft. length, and ft. height 
center; width panels 13.1 ft. The contract for 
erecting the bridge was awarded Messrs. Eiffel 
Lavallois, which firm prepared entirely new 
sign. With the exception few 
suggested BRIDEL, the one after which 
the bridge was built. 

Before going any further, first consider 
some the details construction. The thickness 
the web the lower chords was only Lem. in. 
which was decidedly not sufficient. The many rivet 
holes around the joints the ties and struts in. 
diam.) also lessened the strength the webs con 
siderably. Another fault was the eccentric fasten 
ing the ties the upper and lower 
chords. 

The the webs the floor beams was 
also unsatisfactory. The stringers, ft. long, ought 
have had stronger webs, and near the middle ver- 
tical and lateral stiffeners. The latticed top laterals 
had very flimsy fastenings the chord. The construc 
tion the bridge had the general character recent 
iron bridges French design; none the faces 
the chords were planed not even the material the 
top chord had close fitting joints. 

During the Sept. and the 
bridge across the Birs was damaged considerably. 
The bed the river close the left hand abutment 
was deepened them such extert that about 
half the foundation, which was not protected 
riprapping, was washed out, parted from the other 
(down stream) half and tumbled into the river. The 
right hand truss lost its bearing, the bridge 
came warped and the suspended end some 
accounts ft., others After the bridge 
had been raised the former position, exami 
nation showed that several transverse struts 
ceived some small cracks the joints which 
tended the rivet holes. The triangular brackets 
the joints were also riveting was 
connected broken some parts. 
after the bridge was raised, the damages were 
top the cracks above named struts 
splice plates were riveted; the bent brackets were 
replaced new ones, the rivet connections 
made intact and finally the bridge received new 
coat paint. After temporary wooden abutment 
had been erected the reconstructed bridge 
opened for Since the spring the 
bridge rested the rebuilt masonry abutment 
December, 1835, Some fissures appearing 
masonry caused end the bridge placed 
upon nest rollers. (The details the changes 
made last year were fully described our issue 
Aug. 1.) 

Notwithstanding some parts the Moenchenstein 
bridge were declared too weak and need 
strengthening, the traflic passed over without 
limitation. How often the engines Type with 


passed this 


tonnes wheel load, for fast trains, 
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bridge could not found out. According state- 
ment the the Jura-Simplon Ry., en- 
rines Type have been use since June 
freight engines type with 14.7 tonnes 
wheel load, since 20, 1890. These two latter 
ypes passed the bridge Nov. 10, 1890, times 
double traction. From Nov. 11, 1890, June 
double trains with locomotives and 
structure 

Persons who witnessed the catastrophe say that 
bridge collapsed the center the 


Direction 


webs the floor beams and stringers were very in- 
Altogether the iron used for this bridge. 
with few exceptions, was entirely unfit for bridge 
construction. Longitudinal seams caused welding. 
such were apparent the webs chords, explain 
most part the position and shape the cracks 
and fractures sustained during the collapse the 
bridge. riveting stiffening angles the top 
beams and connecting the ends with the ties 
and struts, the the two Jatter had been 
lessened about 3.28 ft. compressive 
strength increased, but the vibratory strains were 


Left Truss 
F Diag m of Fractures Sustained in Moenchenstein Brid 


ties the structure shows that most them 
were the right hand (up stream) side, 
that there continuity traces any de- 
The grooves caused the wheel 
tound either side the ties, which goes 
show that they must have been creased while the 
This fact, together with the statements 
that. any derailment was out the 
yuestion. 

iron structure, after the was 
wrecked that would impossible 
describe The number cracks, frac 
and bends the collapsed structure was 
hard assert whether they were 
auses the The whole struc 

after the accident, showed decided turn 
left, which shows that the right hand truss col- 
lapsed first. Perhaps the first locomotive, falling 
the right (apstream), may tothis. Most 
the the trusses occurred the 
the abutments. Toward the center the 
the chords were mostly still connected with 
the ties and struts, and only bent slightly 
The upper chord the truss, for 
about ft., and the right hand one for 
length about remained nearly straight. 
bottom chords were entirely broken through 
abutments. The left one for length 
the right one for some were still 
the right hand truss was damaged the worst. There 
the web was entirely torn away for length ft. 
connected parts the lower chords were 
bent vertically, which, however, might have 
been caused either by their settling upon the uneven 
the river the process raising. 

Most the floor system lay the bottom the 
iivel only the ends were resting upon the shores. 
all beams and stringers were damaged 
the falling cars and locomotives, some 
literally smashed. The impression gained in 
viewing the was that some part the right 
hand truss at about the center of the structure 
~ettled and caused the structure collapse. The 
have been fault. The materials the structure 
were wrought iron varying quality: the rivet iron 
have been good, and 
the ties and beams and stringers. 
the angles the chords are dubious quality; 
mean ultimate strength just for 
the low grade prescribed the French but 
heir maximum ductility only reaches the minimum 

fhose rules, 

material the iron used for the 
and ties and the webs the chords. The 


and add this the sudden change from com 
pression into tension, vice versa, which 
was subjected, and itseems apparent that there was 
immediate danger the load was travel 
ing fast. During the time one second the com 
pressive strain this strut rises tonnes, 
goes back zero the rises 
14.5 tonnes tension the third second. When two 
locomotives were passing high speed easy 
understand that struts and ina 
dangerous way, and were loaded with more than 
they could possibly carry safely. The designer 
the structure did not consider that strut 
which there tensile strain while the bridge 
loaded, has sometimes resist considerable com- 
expand proportionately very much, that the lower 
chord, while train was passing, went through 
wavelike motion, which was mitigated only the 
stiffness the stringers. ‘This may explain the 


numerous bulges and the side which the 


of Trair? 


flare 
Second 
Alternation Strains Member (Right 


the joints. {These last are amply explained 
the The proper limit 
elasticity must have been exceeded 
which course would cause permanent set the 
‘The obliqueness the bridge was also 
the source number subordinate strains; the 
trusses would resist unequally under the 
uneven settling two opposite joints would cause 
bending the structure sideways, and passing 
train generate stronger vibrations than ina right 
angled bridge. ‘The struts, calculated resist com- 
the sixth and eighth, were design 
entirely too weak, and the connection 
ties and struts caused remarkably high strains. 
Each these two facts seems cause the 
structure collapse. 

The experts conclude that the accident happened 
the folowing manner: the train was nearing 
the middle the bridge the sixth strut the right 
account the vibrations due the fast 
locomotives, and thus lost most itsstrength. Sup- 
posing the latter tobe lost, there originated 
the third joint the top chord force 


which brought bear upon the lower edge the 
chord tensile strain sufficient cause fracture 
through the whole caused local set- 
tling the right hand truss with settling the 
whole bridge and overweighting several other 
The already endangered struts close the 
abutments were weakened this tosuch extent 
that they gave way and caused the collapse the 
bridge their fracture. Certainly the left hand 
truss became overweighted the giving way the 
right one, and sank almost the sametime. The 
sixth strut the Moenchenstein bridge had long 
been subjected exceeding its 
and the accidental acting together several un- 
favorable conditions simultaneously made bend 
and lose its resisting power. 
SUMMARY. 

The bridge was weak several parts and faultily 
constructed. 

The iron used its construction was for the 
most part poor quality and did attain the 
essary grade for the service. 

The structure was permanently weakened the 
time the freshets 1881. 

The changes toward strengthening the bridge 
improved the condition only few the 
rest remained essentially the same before. 

There was derailment. 

main cause the accident lay the weak 
struts the middle the the 
struts and ties and the inferior quality 
the accelerated the collapse the 
structure considerably. 


Disputed Points Bridge 


(Continued front page 
WIND 

will divide the into two parts, 
the practice has of late years changed some- 
what, the tendency being reduce the intensities 
specified and provide more thoroughly 
fications called for a pressure of 50 lbs, per sq. ft. of sur 
face on both sides of the span, when the bridge is empty 
while fact nearly every structure designed saia 
specifications would double like 
such a pressure. In most of the modern specifications 
instead of stating the amount of wind pressure per square 
foot of surface, the amount per lineal foot for each chora 
that for the loaded chord being and that 
for the unloaded chord ibs. For spans this 
methed all right, that prevents the use too light 
lateral rods and struts, but for long spans the amounts 
too small. The writer has veritied this 


1h Seconds Moenche nstein 


number of titmes lately in the designing ot Unusually long 
more especially where the structures have 
both railway and highway traffic. one case, for span 
500 ft. the total pressure figured intensity 
ran 900 per lin. ft., and another case 
spans were intended to carry both railway and highway 
loads; but even had they been intended for railway traftk 
only, the total pressure per lineal foot would have overrun 
considerably the Inthe writer 
opinion the best specification for wind pressure would em 
body both methods, using the standard mini 
imum, and calling for intensities on the empty structures 
varying between 40 lbs. for very short spans and viaducts 
and for very long spans, those the loaded 

respect areas opposed wind pressure, the 
practice double the area the vertical pro 
jection one truss, deduct therefrom the area the 
ward web protected the train, and add the differ 
ence the area the floor system found multiplying 
the span length by the vertical distance from the top of 
the guard rail the bottom the stringer. the lower 
lateral diagonals not protected the windward chord 
the stringers, their area included also. 

Now asfor the the specified wind 
the most important these are too cften entirely ignored 
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computers. especially competition, for does not 
suffice calculate the stresses the lateral 
and stop there. practice the effects the wind 
loads are followed from the points application until the 
masonry is reached, and both the direct and indireet ef 

fects are considered. direct effects are meant stresses 
which come directly from the loads, such, for instance. 
the tension the leeward bottom chord from the 
the lower lateral system. indirect effects are 
meant those which not come tand are, 
therefore, too often ignored), such, for the 
increase the tension the leeward bottom chord due 
the load that transferred from the windward the 
leeward side resisting the overturning moment the 
wind loads the upper lateral system, the somewhat 
wind stresses the inclined end posts 
through bridges. The latter subject will treated later, 
but the former might well taken here. 

The amounts for the transferred load stresses cannot be 
determined with accuracy, but they are large, not 
proper ignore them for sucha reason; because 
ing certain assumptions they can found approximately. 
for there were upper lateral 
and the wind loads the top chords were therefore 
ried the lower lateral system means the overhead 
transverse there would transferred from the 
windward the leeward truss each panel point 
load equal the product the wind load the 
top chord panel point and the truss depth, divided 
The resulting 


leeward 
chord (which are the only stresses from this that 


are of anv importance) could be readily calenlated. and 


tensions on hottom 


$5 


again, there were overhead vertical bracing. 
the wind loads applied the points the top 
would carried entirely the upper lateral sys 
tem the upper ends the end posts, and 
thence down the same to the piers, producing a release of 
load the windward pedestal and load 
the leeward pedestal. The the chords were 
parallel, would produce tension the leeward bottom 
that would constant from end endof span: 
or, if the top chord were broken, one that would decrease 
from end middle span 

Now, general, the upper lateral system has, 
have much more rigidity than the overhead 
transverse the probability that most the 
upper wind loads the certain 
engineers, and late among others the writer, have 
been the habit assuming for convenience, that they 
travel entirely that way, and that consequence the 
stresses from transferred loads both leeward and wind 
ward bottom chords are constant from end end span, 
provided the top and bottom chords The 
writer has gone step farther assuming that this holds 
good even when the top chord broken; and, perhaps, 
here nearer the mark than the case parallel 
chords. for one account the stresses tend decrease 
from end middle, and another acconnt they tend 
increase the same direction. 

The released loads the windward pedestals cause 
decrease the dead load tensions the bot- 
tom chord, and this effect should added invariably 
the compressions said chord from the wind loads the 
lower lateral system when testing for reversing bottom 
chord stresses with structure. Too often this 
ignored Computers, especially when competing 
contracts 

AND PROPORTIONS BRIDGES. 

before stated these, process are 

heing system. although certain 
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well known engineers persist adhering antiquated 
types. Experience has shown that for spans up to 90 or 
plate girders are the proper thing use. 
the shops and never spliced in the field. This 
will limit the span for such structures to 
three car lengths, the weight during shipment being car- 
ried entirely by the outer cars, the intermediate one being 
idler. 

account the unavoidable uncertainty concerning 
distribution that exists riveted connections. 
plate girders whenever they can used are 
lattice girders. The latter, however, through 
bridges, for single track spans between and ft. 
length, and for double track spans between and 
125 ft. proper style structure adopt. How 
ever, they should invariably built upon the single 
cancellation principle instead ordinarily, with sev 
eral systems intersection. The latter method not 
only unscientific, but also extravagant the use 
metal the claims its advocates thatit superior 
to the Warren type are imaginary and unfounded. 

evident from the preceding that the writer would 
rule out entirely the pony truss bridge. His reason for 
this is because of the uneertaintv in computing the 
strength the top chord. the first its length 
strut indeterminate; and the second place the side 
likely the case, liable more harm than 
forcing the panel points the out line. 
The only satisfactory method determining how build 
good pony-truss bridges would construct number 
them and load thus ascertaining 
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their weak points. and making, if practicable, the neces 
sary corrections. But would not this case where 
jew nen vraut pas la chandelle? 

For spans exceeding 150 ft. for single track bridges and 
125 ft. for double track bridges, the Pratt truss, with its 
vertical intermediate and inclined end posts, has proved 
the most satisfactory structure, although one our 
prominent bridge engineers is advocating a truss with 
posts of varying inclination to the vertical. His principal 
elaim for superiority for this truss is economy of materi- 
but the opinion much more than off 
set several inferior details, prominent among which 
the suspended floor beam. Tt is hoped by the writer that 
the gentleman referred to will consider the foregoing as a 
sufficiently severe attack upon his pet truss to warrant 
his bringing up the subject for a thorough discussion by 
the profession 

The principal objections to suspended floor beams are 
their lack of rigidity to resist vibration, and their inefti 
ciency act lower lateral struts. 

has heen whispered that riveted connections floor 
heams posts are not perfect asthey are held be, 
but the writer has yet hear the case failure 
the rivets this connection when the beams were well 
proportioned and the proper depth, although has 
himself seen cases where shallow and weak 
Hoor beams could not retained the post any prac 
ticable means, 

Bevond the limit about 250 ft. (more less according 
the lightness heaviness the load carried) well 
economize adopting what termed some 
engineers the truss and others the 
vided Pratt inclining chord seem 
advisable—in fact the top chord may broken 
to advantage in Pratt t uss spans exceeding say 175 or 200 
ft. Inthe Pettit truss the writer has become convinced 
that, dividing the panels, much better tocarry the 
intermediate panel load strut toward the pier than 
take tie toward the center the evenif the 


former method require, often more metal 
becanse the rigidity the truss whole thereby 
creased, and the top chord sections are much more per 
fectly supported mid length. 
INCLINATION OF TOP CHORD TO THE HORIZONTAT 

feature ean and sometimes carried excess 
Its effect undoubtedly economize metal; but the 
same timeits excessive use will throw too much work 
upon the top chord and leave very littie done the 
web, which therefore and vibratory. Again. 
with exeessive curvature of top chord. the stresses in 
web diagonals are liable reverse. such reversion 
tendency toward reversion be provided for adequately by 
stiffening the diagonals, true that the objection van 
In the 
extreme case parabolic top chord, which 


ishes, but the same time does the economy. 


some of our latest long spans approach closely, every 
pane) would need counterbracing, order transfer the 
advancing live load; and surely well posted engineer 
will claim that the parabolic truss bridge is a good 
structure adopt. 

with inclined top chords, figure the advancing live 
load stresses for both tension and compression upon 
every web member the truss from pedestal 
pedestal: then, after allowing whatever seems-advisable 
for impact, todetermine what diagonals will need stiffen 
ing and what will not. The allowed for 
impact is a matter of judgment, and will depend largely 
upon the character and velocity of the advancing load. 

MINIMUM DISTANCE BETWEEN LONG THROUGH TRUSSES. 

This still undetermined point, some engineers 
making and others .of the span. The writer 
now inelined to adopt a middle course by calling it of 
the span, although once designed some ft. spans 
with perpendicular distance between trusses 
is hoped that those engineers who think that the smaller 
limit will induce too much vibration, the 
this paper, give their reasons for thinking. 
ease of deck structures either the limit for the perpendic 
distance will have increased the trussdepth 
will have decreased comparison with the same 
dimensions for through bridges, account the 
overturning moment of the wind pressure; and for through 
spans medium say 250 the perpendicular 
distance between central planes of trusses should be much 
more than ! of the span. The writer would suggest the 
following table for through spans railway bridges 

Least perp. 
dist. between 
centers of 


Least perp 
dist. between 
centers of 


Span. trusses, Span. trusses. 
20 ft. and under... 1S ft. 450 ft. and under. 


The writer earnest advocate the increasing 
clear from for single track through 
and from ft. for double track through 
The ft. width thus gained, together 
vith a properly designed floor system and efficient proter 
tion and re-railing apparatus at each end of tbe bridge, 
would away with fully the bridge 
derailments, and thus deprive the opponents 
pin-connected bridges their sole argument worthy 
consideration. 

The maximum allowable truss depth, except for draw 
bridges, the opinion. should never exceed three 
times the perpendicular distance between central planes 
trusses; and when the extreme depth used mid 
span it should be reduced toward the ends considerably 

For several years past the writer has held the opinion 
in important bridges the lower lateral systems should be 
rigid. and he has now about come to the conclusion that 
adjustable member better out any railway bridge 
than it.. However, not prepared abandon 
entirely the use adjustable members until such time 
the profession will begin to agree w ith him substantial 
this opinion. 

THE PROPER PANEL LENGTH FOR TRUSS BRIDGES 

The tendency late years has been increase this 
length for the purpose saving metal not only 
bars but nearly all the other members the structure: 
while saving metal, some designers have gone 
too far using eye-bars too shallow for their lengths 
Such proportions ft. length depth are not 
unknown: but what the sag of these bars is the write 
say. Although not entirely guiltless himself 
this particular, has for several years been endeavoring 
reform adopting the following table, occasionally 
departing from it siightly, but in all such cases compensa 
ting endeavoring compensate use extra 
section the member 


Min. depth 


hor. length. bar. 


nor. length. of bar. j 


4 ft. 2 ins. 24 ft. ins, 
16 ft. Ins. 27 th. tins. 
18 ft. 3% ins. 33 ft. Sims, 
20 ft. 4 ins. {0 ft. Wins 
ins 
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theory bas been advocated prominent engineer 
the useof shallow bars for long panels can 
for the formation acatenary the bar the 
tal not overstrained but suchatheory does not 
the writer tenable. Long panels for 
vide bridges are all right, but for 
irily long panels cause the lateral diagonals act 
vith too small inclination the planes the trusses, 
thus lessen their power check vibration. 
SPACING STRINGERS. 
opinion among engineers, that they should 
placed exactly under the order that the load may 
applied directly, while others space them as much as 
ind even ft. apart economize metal 
wor beams. If the former method be adopted, outer 
should used support the ends the 
ease derailment. course, increases the 
eight metal, and therefore, objectionable, more 


nomical and equally etfective system can designed. 
\sa matter of fact, can any one point to a case where 
etal stringers have been injured by the bending down of 
the horizontal legs of inner upper flanze angles, and if 
ere ease, Was there not some weak 


the floor system this subject 

be valuable 

FLOOR 

several the writer has adopted the following 
tem: metal stringers spaced & ft. centers; pine ties, 
I’ ins. on edge, and dapped 1 in. into stringers, each 
ne bolted at each end through the stringer flanges 
outer guard timbers with bolts staggered 
ttothe flange angles; outer guard timbers, 6x l0ins.. 
sx 10 ins., dapped 2ins., onto ties. which are spaced, as 
early be, ins. centers, Jeaving openings 


id inner guards either of 5x 4x 4%-in. angle iron, or 


timber dapped ins. onto ties and faced 
the timber, the guard timbers being bolted 
alternate ties with bolts. Certain railway 
engineers have objected this system, the 
fliculty ties. They say that only every 
hird or fourth tie should be bolted, and that the bolts 
hould not through the stringer flanges,but should 
the same one-sided heads. The reply that 
was designed not make easy replace- 
derailment; floor system should beso built 
ible entirely derailed across the 
ire Without injury the latter. The writer thinks 
this floor system bridges having ft. clear 
iway.and provided with proper re-railing devices and 
piles the embankment near the afford 

limnent. 
any one better floor system than this let 
itin his discussion, and show why superior, 
the writer will only too happy abandon 

and adopt the better one. 

differ concerning the use of pine and oak for 
preference for the former due 
that oak unsatisfactory its warp- 
Moreover, when gets old, dry-rot sets 
orms punky material that easily ignited. 
is decidedly superior to oak; but one should not 
depth the ties when the stringers are 
id, for the strength timber usually over- 


(Concluded on page 621.) 


the Mystic River Drawbridge. 


New York, Providence Boston R.R. Co. 
the River, miles New London, 


ston Bridge Works. The old wooden draw- 
rested octagona! masonry pier, which 
vas built 1857 under the direction 
the work this pier were existence, and was 
make athorough examination before mak- 


eplacing the old wooden single track drawbridge 
with double track steel structure, built 
B 
use support the new steel structure. 
base the pier was surrounded rip rap, 
this was first removed adiver, who shoveled 
vas hoisted hand power. 150 
ds. were removed this 
ft. square inside wasthen built around the 
earth dam was ft. thick, and the sheet 
was driven ft. below the river bed into 
dam was thus made tight 
mail hand pump was suflicient take care 
old pier was excellent condition. was 
ided piles cut off under water 


was placed wooden ins, 


thick, built and timbers, fas- 
tened together screw bolts. this platform 
five courses masonry were laid, and low water 
was lowered screws upon the pile foundation. 
The rest the masonry was added low tide. 

protect the timber platform from injury the 
toredo was driven full small nails. The rusting 
the heads was expected form coating over 
the surface the timber close enough stop the 
progress any worms which might work through 
the layer rip-rap. Contrary expectations the 
iron was not much corroded the salt water, not- 
withstanding its years’ immersion. Neither the 
nails nor the bolts shewed great amount rust. 
The old piles were tested with augers, and were 
found perfectly sound. The old was there- 
fore left intact form the core the new pier. The 
around their top was solidly with concrete. 
The contractor for this substructure work Mr. 
JOSEPH Ross, Boston, Mass. 


Iron Poling Boards Used the St. 
Tunne), Baltimore Felt 

error making our forms last week, the 
accompanying cut was omitted from page 
lustrates the iron poling boards used with system 
segment timbering which wastriedat the Howard 


yg thick 


lron Poling Boards Used with Segment System 
Timbering Howard Street Tunnel, Baltimore 
Belt Railroad 


St. tunnel the Baltimore Belt The system 

was abandoned after drifting about ft. with it, 

for reasons which were fully explained Jast week. 

Report the Railway Commissioner 
Michigan. 


The report the Railway Commissioner, 
WHITMAN, shows 6,957 miles railway opera- 
tion Michigan the close 1890, which double 
the mileage operation years ago. 

example tho fallibility official statis- 
tics, note the statement this report that 
error 213 miles was made report giv- 
ing the total railway mileage the state. The total 
with decrease 21.10 miles. There are many sec- 
tions the state where the removal the pine for- 
est leaves sandy desert. Two cases are reported 
which branch lines, presumably these sections, 
have been abandoned. The Attorney General has 
brought suit compel the reopening these 
Just how the state can railway company 
todo business loss, chooses abandon its 
property and out business, not very clear. 
true that the cases cited the abandoned lines 
were branches large systems, but these cannot 
forced business permanently aloss. Any 
enterprise which does not pay the cost its opera- 
tion, and which has prospect doing the 
future, plainly not worth what costs; and 
would against public policy require its perma 
nent continuance. 

Some interesting figures are given conhection 
with the roadway department. There are track 
sections the state, having average length 
5.49 miles, maintained gangs averaging 4.04 men 
each section. During the year miles 
being 9.23% the mileage within the state, 
was relaid with new steel rails. the 225 timber 
culverts rebuilt, were replaced with iron pipe 
stone; with sewer pipe, and 133 were rebuilt with 
The foliowing table the railway bridges 


Character and ina- Ave. 


terial. Number. Feet. Miles. 
268.4 9,125 1.8 
113.1 2,032 229,951 43.6 

107.7 2,984 318,598 60.3 


During the year 4,706 ft. was re- 
placed with earth fill. This but little over 
the total trestling the state. the above list 
included the new bridges during the year, com- 
prising wooden bridges, with total length 
5,411 ft., and iron stone bridges, with total 
length 1,841 ft. 

Some complaint has been made that the National 
surface cattle guard does not always turn stock, 
Upon investigation was found that several 
these guards had warped, leaving 
room between the steel bars permit cattle step 
between them. the opinion, how- 
ever, this class guard properly put and 
kept good repair, will answer the purpose for 
which intended and will avoid the dangers 
the old pit guard. 

The number crossings one railway another 
the state 182, which 146 are grade. 
these, are protected interlocking signals and 
derailing switches. The law requires trains come 
before crossing another grade, 
protected interlocking and the 
Commissioner “believes the law generally 

are 7,197 crossings highways railways, 
inerease 365 since the last report. these, 210 
are over and under crossings, and 446 are protected 
gates and leaving 6,541 grade with 
other protection than the signboards required 
law. numberof automatic highway cross- 
ing alarms have been use for several months, and 
thus far unfavorable report their working has 
been received. 


THE TROLLEY WINS BROOKLYN, and street rail- 
ways are authorized operate their cars elec- 
tricity upon the following conditions: Each 
pany give bond $150,000 indemnify the city 
against damage; the rate speed not exceed 
miles per all poles iron steel and 
not less that ft. high; poles erected curb 
lines, and all excavation the streets super- 
vised the Department Public Works, 


THE ENGINEERS THE PENNSYLVANIA SCHUYL- 
KILL Ry. propose have social reunion 
October, 1892, and have all engi- 
neers and contractors connected with that work 
asking for suggestions the proper method 
bringing about and conducting this reunion. Ad- 
dress The Committee,” Box 509, Reading, 
Pa. 


PERSONALS. 


Mr. CARSON, prominent architect Bal- 
timore, D., died Dec. the age 44. 


Mr. has been appointed Assistant Sup- 
erintendent the Western Division the New 
Lake Erie Western 

Soc. E., whose death announced last week, was 
born 1837, and not 1825, stated. 


Mr. Assistant Superintendent 
the New York and New England from 1866 
died Waltham, Mass., Dec. 12, the age 64. 

Mr. Superintendent the main 
line division the New York New England R,, 
has resigned, and Mr. DEWEy has been appointed 
succeed him. 

Messrs. FANNING, MEADE and City 
Engineer DUNLOP been appointed commission 
investigate and report improved water supply for 
Rockford, report expected soon. 

Mr. Orro Chicago architect who won 
one the ebief premiumsin competing the Court 
House plans some yearsago, has been appointed county 
Cook Co., appointinent worth about 


the coming year. 


Mr. WELLS has been appointed Superin- 
rendent the St. Louis Division the Cleveland, Cin- 
cinnati, Chicago St. Lonis Ry., Mr. STEDWELL, 
Superintendent the Indianapolis Division, and Mr. 
Superintendent the Cleveland Division. 


Mr. KNOWLTON, Division Superintendent 
the Wisconsin Ceutral Ry.. has been appointed Superin 


q 


= 
| 
Side Elevation 
rivers 
| 
| 
q 


Dee. 26, 1891. 


NEWS 


tendent the Chicago Northern Pacific vice Mr. 
MCBRIDE, resigned accept the position Super- 
intendent the Cairo Division the Illinois Central 


Mass., week, the age 59. was one 
struction the Central and 1854 was 
private practice Springfield. Later was member 
the firm Hawkins Burrall, bridge builders. hae 
been consulting engineer for bridge work for the Con- 
necticut River R., Boston Albany and New 
Lendon Northern 


NEW 


First Book Electricity and Magnetism.—By 
New York: Macmillan Co. cts. 

The author teacher these subjects, lecturer 
electricity and electrical and has already 
published Practical Electrical Notes and 
The subject matteris elementary its form and 
tended both for students and the general reader, 
easy introduction more advanced text-books. The 
three divisions Magnetism, Electrokinetics and 
are separately treated and illustrated cuts 
and diagrams The simplest possible language used 
and even chemical action plainly described that any 
onecan understand. Itisa useful work the purpose 
intended. 


New York: Tbe Publishing 

This work of Mr. Hunt is intended to reconcile the so- 
SON with the rival and hitherto opposing chemical classi- 
minerals forth BERSELIUS and other 
the possibilities and the 
plan of chemical science in the interest of a more correct 
mineralogical system, and outlined in succeeding papers 
his views this subject. His aim the present 
work observe strict conformity chemical princi- 
ples and the same time retain all that valuable 
the natural history method. shows that chemicaland 
physical characters are really dependent each other 
and simply present two the problem when 
rightly understood. Mr. deals with scientific 
nomenclature in mineralogy, and while giving the terms 
used Mous, Dana and elim- 
inate the barbarisms that are too commonly use. His 
list. while following BREITHAUPT, great 
part novel 

The Sepurate System of Theory ard 
Construction. President the Case 
School Applied Science, and Gro, 
Second revised and enlarged. New 
York: Van Nostrand pp. 281, with 
tions and plans 

have already noticed this work considerable 
length. It clearly explains what the separate system is, 
what designed do, and gives practical direction 
for and building drainage systems this 
type. The entirely rewritten 
and much new matter has been added. Kutter’s formula 
is further discussed, and tables of the value of # have been 
added. A chapter has also been added on sewage disposal, 
briefly outlining the methods 


Determine Strength of American 
Vitrified Sewer Pipe By Matverp A. Howr, E., 
Professor Civil Engineering, Rose Institute. 
Reprinted from Journal the Association Engincer 
ing Societics. Pamphlet, pp., 

The pipes tested were made the most prominent 
makers, and were bought the open market. 
They were tested the hydrostatic, drop. concentrated 
load and uniform load tests, and also for the 
the cement joint. The testing apparatus is illustrated 
and described along with detailed result the experi- 
The conclusions arrived were briefly follows: 
That the average ultimate tensile strength American 
vitrified sewer pipe 600 Ibs. per that the 
average pipe will safely support its center 
supports apart; that will support 2,000 Ibs. per 
lin. ft. when bedded sand; that cement joints made 
with the ordinary belt and spigot are only safe when the 
pipe cannot move longitudinally; that ring joints are but 
little stronger under the same conditions; that the im- 
proved joint with grooves is stronger than either of the 
above: and, finally, the pipe confined, any these 
three nts, properly made, will probably hold long 
the pipe lasts. 

Showing the comparative merits the principal appli- 
ances used protection. JAMES DENTON, 
Prefessor Experimental Mechanies Stevens 
pp. illustrated. 

the Stevens Institute. The conclusions arrived will 
especially interest engineers and architects. 


—Dictionary Altitudesin the United States. Compiled 
HENRY GANNETT, Bulletin No. 76, 
the Geological Survey. 2nd Edition. Published 
the Department the Interior, Washington, 
1891, 393 pp.—$0.25, postal note money order. 

This work amplifies the first edition 1884. rough 
average pages shows that this dictionary contains the 
altitudes about 24,000 localities the United States. 
full schedule authorities presented, showing the de- 
gree accuracy expected, and the individual author- 
ity given each case. The dictionary arranged al- 
phabetically throughout, and its general value en- 
gineers and others need not further pointed out. The 
edition copies. Address “Director U.S. Geological 
Survey, Washington, D.C.” 

—Annual Report the Commissioner Railroads, 
State Michigan. WHITMAN, Commissioner. 
Lansing, 1891, cloth, 8vo. pp. 529. 

Some matters of engineering interést in this report 
are abstracted elsewhere. 

Altitudes Between Lake Superior and the Rocky 
Mountains. Bulletin 72, Geological Survey 

This useful publication, compiled Mr. 
HAM, gives the altitudes above the sea for the great rail- 
way systems stations and streams, noting the distance 
each point miles from some initial point. The alti- 
tuces given for the Lawrence River 
system from Lake Superior Lake Ontario: the Missis 
sippi River and lakes near its source, its mouth, with 
dates high water: the Minnesota and Missouri River 
systems; the Rainy and Winnipeg the 
ted the North, Nelson, Saskatchewan, 
division treats the altitudes 


hills, mountains, lakes and streams, routes geologi- 
eal and other surveys. A copious index of hills and moun- 
tains, lakes and towns and stations properly supplements 
this valuable work. 


TRADE PUBLICATIONS. 


Phosphate the Lidgerwood 
Mfg. Co., New York, 1891. illustrated. 
This pamphlet shows the application of suspension cable- 
ways phosphate mining, with illustrations taken from 
photographs and detail views engines, cable 
fall-rope carrier, 

—Steam Boilers. Published the John O'Brien 
Boiler Works, St. Louis, Mo. 
Shows views the shops, with the machinery used, and 
illustrates and boilers made this firm, 
Springfield down draft smokeless the 
two-plate steel stationary tubular boiler, the compromise 
boiler, Full specitications dimensions are given 
for each special item. 


SOCIETY 


American Forestry tenth annual 
meeting will held Washington, Dee. 29, 
On Dee, 29 there will be reports presented, including the 
report of the Executive Committee on the establishment 
of national forest reservations, On Dec. 30 there will bea 
business meeting, the presentation the President 
memorial national reservations, and public 
meeting at which the following papers will be presented: 
* Development of a Protective Forest Policy in Kurope, 
French. of Massachusetts; “ Needsof Forestry Education 
nell University; ** Management of the National Forest 

the last annual meeting, the Executive Com 
mittee has, conjunction with the Forestry Division 
the Department Agriculture, worked the necessary 
data for the recommendation the President public 
forest reservations, set aside under the law March 
3, 1891, which authorizes the President to make with 
drawals public forestry purposes. The com 
mittee reports the President's assurance that he would 
give the broadest construction the law which permits 
these reservations, and also the prompt action the 
Secretary the Interior, through the commissioner the 
land detailing agents investigate and report 
upon the desirableness the propesed reservations. The 
temporary withdrawal, pending the decision 
servation, of several tracts has also been ordered. It is 
proposed prepare further recommendations for ferest 
reservations, to be submitted to the President by the A 
sociation at the coming annual meeting. 

the memorial submitted the President was 
urged that but little was gained in the interest of forest 
preservation these reserves unless this first desirable 
step followed measures looking toward the 
lishment of a rational administration of the same, such 
proposed the bill drafted and recommended the 
Forestry Association. To bring about the passage of a 
bill providing for proper administration of these reserva 
tions is therefore one of the objects of this Association. 


New York Railroad Club. The mee ting on Dee, 17 
was held at the rooms of the American Railway Associa 


tion, Park Place. Fifteen new members were 
was announced that the the club, the 
advertising patronage of which the club has relied for 
funds, is to be discontinued. Hereafter the proceedings of 
the club will printed pamphlet form and advertise 
ments will inserted them. Mr. WalterG. Berg, 
Principal Assistant Engineer, Lehigh Valley 
paper Stations for Locomotives.” Mr. 
A. Ainsworth, President of the firm of Williams, White 
Co., Moline, the Burnett Clifton coal 
chute, illustrated this week’s inset sheet. 

The question whether labor charge should made 
for changing a brakeshoe ora brass under a forei 
was brought Mr. Ennis, Master Mechanic, 
New York, Susquehanna & Western Ry., and after some 
discussion resolution was unanimously adopted express 


ear 


ing the opinion of the club that no such labo> chargé 
should be made, and that an amendment to this effec! 
should inserted the interchange rules. 

the rooms of the American Society of Mechanical En 
gineers, 12 West Thirty-first St. A collation will be served 
after the meeting. 


Western Railway visited the World 
Transportation, Mr. Willard Smith. the next 
meeting, on Jan. 18, the paper of Mr. Peck, on “M. C. B. 
Standards and Defect Cards.’ will be discussed, and Mr. 
American Railroad Rolling Stock. 

The Engineers the Pennsylvania Schuylkill 
Valley Railway propose have 
month of Oectoher, 1892, and have issued a eall 
neers and contractors connected with that 


for suggestions the proper method 


and conducting this reunion. Address ‘* The 
P. C. box 509, Reading, I 

The Engineers’ Club 
Dec. 19, President Wilfred Lewisin the choir. About 60 
persons present. The secretary read a paper by Mr. W. W. 


Thayer, accompanied scale plan, describing 
route for the proposed boulevard from the City Hall (or 
Fairmount Park. The location 
the boulevard straight line fromthe northwest corner 
the City Hall the southwest corner Fairmount 
reservoir, and its cross section should not be less than 150 
and preferably 160 ft. wide. The length of the proposed 
one and one-sixteenth miles, and the estimated 
cost about $6,000,000, of which $5.624,000 is for property 
condemned. Prof. Haupt referred the 
forsuchan avenue which had been discussed sonre 26 
years and urged the great desirability such 
the North Broad St. front of the City Hall rather than 
from its northwest corner being shorterand cheaper. 


The secretary read, for Prof. H.W). Spangler, an account 


of a series of tests upon 44-in. round rolled iron bars Ten 
such bars were taken and each bar was cut into lengths of 
about 16 ins. each. The first set was tested as it was cut 
from the bar, and averaged 34,545 Ibs. elastie limit and 
51.097 Ibs. ultimate strength. The second set was annealed 
and the third was heated to a welding heat and cooled on 
the floor. fhe fourth set was upset to in. diameter | 
Ybs ins. lonyv. The next set had ends welded on. Another 
sel was prepared inthe same way and annealed, and the 
balance of this set Vit headed The ist sel Wasaiso 
headed in the machine on whieh the upsetting had been 
done, 

The tests show that heating to welding heat and the 
ing to cool reduced the tenacity 4°, and increased the 
elongation about 16 Heating to a cherry red and an 


nealing the elongation without reducing 
tensile strength. Upset ends are probably strong 
the original bar. The welded pieces had the same elastic 
limit as the original ‘bar, but were otherwise greatly in 
ferior, the average tensile strength being about 
nealing had no etfect. Headed hars, if without flaw ine 
as strong as the orig nal bars, but 2 of the heads we1 


defective. 


Mr. Jaeques W. Redway presented an elaborate paper 


upon the Practical Projection and Construetion of May 


and gave a brief oral mption of it salient feature 
He described briefly the orthographic, stereographiec and 
equidistant projections of the hemisphere, expressing hi 
personal preference for the stereographie For the pro 
jection of small areas the development of the sphere on 


cone wasthe most practicable and feasible way of con 


structing amap. The development of Bonne’s and Flan 
steed's projections from the simple cone ind the more 
comple x polyconie projection employed in the United 
States and British Coast Surveys were considered, The 
author emphasized the Importance, in depieting the 
tails of maps of giving to the map uch eharaet that 
the physical geography of the area could be read from 
line Owing tothe lateness of the hon i description b 
Mr. Emile Low of a large land slide in Virginia, and 
further dizenssion by H. Lewis of tier 
for bridye vpeistruecture were deterred. ard the meet 


ing adjourned to luneh, 


foun TRAUTWIN! cre 


613 
7 
3 
4 
4 


614 


ENGINEERING NEWS. 


Dec. 26, 1891. 


NEWS 


AMERICAN 


Published Weekly at Tribune ‘Building, - New York 
Entered the Post New York City, 
as Second Class Matter. 


MCN, STAUFFER, WELLINGTON..... EDITORS 


Subscription Rates: One Year, $5.00; 
Toall Foreign Countries the Postal Union, 
add $2.08to above prices for postage. Subscribers can have 
the mailing their paper changed often they 


both the old and the new club 
ror 


The date when the subscription ad- 
label each paper, the change which toa 
yuent date receipt for remittance. other 


Advertising rates, cents per line 
Schedule sent request. Changes ad- 
afternoon; Transient ad- 
not later than noon, The last 
press early Friday, and shall obliged 
subscribers who fail toreceive their promptly 
will notify without delay. 


Drawings and Photographs all new enyi- 
Standard Plans engineering 
rolling etc.,are always desired for early 
publication. Brief Technical Notes the 
manner executing work, teats materials, ma- 
other new devices,and News New Con- 
struction all kinds. Letters publication muat 


moreimportant articles published journal 


ince its foundation, can now Price $1.00, 


post free, handsomely bound in cloth. 


TECHNICAL 


fowa Civil Engineers and Surveyors Society,—Atnua!l 
eting at Bur gton, Dee, 20. Seey., Seth Dean, Glenwood 
Fore stry. tssociation, Next meeting at Wash- 
Dee, 20, 30, secy, Fisher, Philade Iphia, Pa, 
Technic Society of the oast.—Jan, 1, Secy., 
, von Geldern, $19 M: irket St., San Francisco, 
Seredish E ers’ Club, an. 2, Seey., P. Valentine, 
At 201 Union St., Brooklyn, and 646 North 10t4 St.. Philadelphia. 
Northiecest Raily oad lab, — Jan, 2. Rooms, Unien 


St, Pau 


Engineers’ Clab of Philadelphia.—Jin, 2. House, 

L. Annan, 

Engineers’ Club Kansas Rooms, 
Baird Building, Secy., H, Goldmark, 

Western Society of Engineers .— Jan. 6, Secy., 
Weston, 230 La Salle St., Chicsgo, 


Odd Fellows’ Building, 
ul s Colling rwood, 127 East 23d St., New York, 


Libre ary Bldg. decy. Cappelen, 
iation of Civil E ‘nginee rs of Datlas,—Asn, », 
Secy E. K, Smoot, 803 Commerce St, 
A. H, Porter, 50 Euclid Ave. 
Parker N, Black, ¢ apite | Block, 


Geo. H, Angell, 

” tal Block, Seattle, Secy., E, H. Warner, 

Secy.. J. Herring, Wichita, Kan, 

New ngland Railroad Club,—Next meeti: At 


tes Hotel, Bostor Secy., F. M. Curtis 


Secy.. O. H. La eth, Nashville, Tenn. 
North western ‘Trae k and Bridge Association.—J ai 
Rooms, Union Station. St, Pau) 
B ling, Chicago, Secy., W. Marshall. 


Boston Society of Civil Engineers,—Jan, 18. Seey.. 


Canadian Society Civil 


Hi. T. Bovey, 112 Ma ld st., Montreal, P. Q. 
Engineers’ Club of Cincinnati Tan. Secy., J. F. 
Wilson, 


Scandinavian knginecring Society of ago, 
1. Secy., T. G. Pihlfeldt. 115 Adams St, 
southern and Southwestern Railway Club.—At At 


snta.dva., Jau. 21, Secs } Ch 1arpiot, Maron, Ga, 
Soe, Me Engre,. 12 W st St Jan, 21, 
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produce the very best engineering newspapers 
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direct, and will favor also they will use 
printed letter-head inclose professional card 
them also. 
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VERY sensible resolution was adopted the 
last meeting the New York Railroad Club, 
the that when brake-shoes brasses are re- 
newed cars belonging another railway 
charge for labor shall made the owner the 
car. Every one can see the common sense this 
rule. The more the interchange freight cars 
can simplitied away with the in- 
volved their repair and inspection, the better 
for all concerned. the introduction 
such reforms this that proves the value 
the railway clubs the well their 


THE argument against the use cast 
high buildings which appears another 
column hope, fully appreciated en- 
gineers and architects. Prohibitory the 
further use cast iron for such columns the need 
the day all our large cities. 


interests favor its continued use are great: 


and they have far prevailed, having had the two 
strong arguments cheapness and convenience 
their faver, though there little left either 
those arguments there are many 
and such serious dangers and disadvantages the 
use Cast and they are greatly aggravated 
when buildings come very high, that there 
would longer any real hardship any 
builder compelling him pay the addi- 
tional price for the better article. This 
especially true the citv Chicago, where the 
combination extra high buildings with extra 
dubious foundations makes the loose-jointed cast 
iron construction particularly objectionable. 
happen know one recent instance where one 
these buildings when partly found 
vised tackles, struts and and then drill 
holes the cast iron columns and introduce diag- 
onal the vain hope keeping so. 
this fashion. Yet more elaborate puffs 
this building have appeared the Chicago 
papers than almost any other inthe city. for evi- 
lent reasons 
illustrating the essential truth the con- 
the the Canadian census. 
and asto the two On- 
tario and Quebec, where the increase population 
has been only 9.6 per cent.(against 11.66 
the whole Canada) correspondent the New 
York Tribune calls attention the following facts 
regard the tive counties Ontario 
the Niagura 
soil very tertile. All the cereals and fruits, 
cluding peaches, are successfully grown there. The Wel 
Canal the district from north 


connection with the locks upon the canal there im. 
mense supply water power purposes- 
Since has been expended the canal over 
and above the cost repairs Three 
trunk lines railway traverse the section from east 
west, and two lines cross from north south. 
are several manufacturing towns the district besides 
St. number natural gas wells are 
successful operation and some the towns are lighted 
The population these counties was 
83,052, was 78,570, loss 4,422 ten years over and 
above the gain from natural increase and immigration, 
The gain from natural increase was not less than 
persons, its present population, and addition 
number equal the gain from immigration. 

the riding West miles east Toronto, 
there has lately revision the voters’ list. Only 
taxpayers can vote there. There have been 1,768 removals 
voters from the States since the last 
revision. The total number the list would not exceed 
that more than the voters have 
“join the 2,000,000 Canadians now United States.” 

advantages this district the very cream 
Canada. The effect the great lakes which sur- 
round greatly ameliorate its climate, its 
portation facilities almost unequaled. Yet this 
district has not only lost all its natural increase 
and increase from but per 
cent. its 1881 population. 

this district even not able hold its own 
hardly that the census will 
living the United States, but may very 
neglected our discussion Nov. 14. that some- 
what over immigrants came Canada 
within the past decade, 
whom have remained Canada, since 
the Canadian authorities attempt distinguish 
between those who intend settle Canada and 
those who are passing through the 
United Including these immigrants with 
the natural increase the native population 
have the following estimate the visible loss” 
population Canada removal the 
United States 

Per cent. 


Population. 


Reported immigration, over 18.5 
Total gross increase least. 33.5 
Actual inerease bv census of 504.000 11.66 
Apparent loss by exodus, L&sl-91. $415,000 


The loss death since from the Canadian 
residents who were then living the United 
States should more than made (1)the em- 
igrants the United States the (2) 
cess actual rate natural increase over the very 
low rate assumed: that the actual number 
Canadian born res'dents the United States when 
reported likely greater rather than less than 
the above estimate. When further remember 
that these hosts voluntary exiles are the main 
drawn from the very cream the population, the 
more ambitious and capable class, the drain upon 
Canada can better appreciated. far the 
United States are concerned, the 
settling itself very desirable way 
individual action, often truthfully claimed 
Canadians that ther population large 
plied inference that century hence their 
population may what ours iow But 
our increase had heen only 11.66 per per 
deeade the last century, what our 
Only instead (in 
population without further 
decrease century come the last decennial 
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SERIES MAPS: 


NITED STATES 


12,667 MILES 


Ye 


5,981 


The above includes only main track, laid during each calendar 
year, which regular trains are, are run, business 
common carriers both fre ght and passenger traffic; thus 
excluding sidings, double tracking, lumber mining roads not 
carrying passengers, and motor roads carrying passengers but 
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rate 
only 


11.66 per cent. its population will then 

the United States aver- 
ages only per cent. (instead 35) its popu- 
lation will then 396,000,000; should average 
state these facts unfriendly cap- 
spirit. may that Canada’s colonial 
swaddling clothes have effect retard its 
growth the full stature manhood, and that 
hereafter its growth much more rapid than 
heretofore. But this may. facts are 
which must 


THE freight blockade the present month 
all accounts the greatest which has ever been ex- 
perienced the railways centering Chicago. 
Various causes have combined produce but 
the great 
America, occurring simultaneously with partial 
failure European crops and causing unprece- 
dented export movement bread While 
the Great Lakes were open, the was moved 
without much trouble, the Western lines managing 
keep their cars moving between the grain grow- 
ing districts and the Lake ports but with the clos- 
ing navigation the Lakes, the only route the 
sea coast from Chicago has been via the Eastern 
trunk and, according all accounts, they 
have proved quite unable cope with this rush 
traftic. the press reports state that the 
grain cars now standing loaded the Chicago 
vards and sidings the the city, 
made single would reach distance 
With this state affairs need- 
less say that the movement grain sadly im- 


125 miles. 
The transportation systems the country 
are like train grade—when the load 
trattic exceeds certain point the movement stops. 

The present blockade seems 
general all over the country than any ever 
the railways were swamped 
the Lake vessels 
Baltimore and 
the storage capacity 
the 
Kansas the rush grain threatens exhaust 


the flood grain rushed 
before the close navigation. 
New Orleans 
interior 
all accommodation. The need the railways 
more rolling steck practically admitted the 
thousand 


recent contracts for nearly twenty- 
expected that railways will furnish equal 


The present situation furnishes strong argument 


tothe demand the season heaviest 
favor procuring additional shipping facilities 
for the grain crop the West the creation 
the 


wharves and spacious elevators were now available 


Galveston, not unreasonable believe that 
there would large movement the 
Nebraska. Kansas and the Southwest that 
Perhaps the bill carry out the proposed 
improvement Galveston will tind favor 
with the present 

standard time based the meridian 
Greenwich, has made another great advance 
will seen from the announcement 
Belgium has estab- 


lished Greenwich time for railway 


our correspon dence 


Austria-Hungary 
for the hour east Greenwich. Holland 
likely follow. will not long delay. 
believe, but even without her 
likely that more than half the European 


Germany 


and done the same 


railway mileage may operated standard time 


within Every American who 


both 


year. 


miliar with will appreciate how 


vreat the advantage will the traveling public, 
and one really loses any does not 
seems reasonable expect that within 


NEWS. 


few Greenwich time and hour intervals 
standard the 
civilized world. 


hecome for whole 


Management Public Water-Works. 


The municipal works depends very 
largely the form their management. 
whether directly the city town council, 
board, one man. the efticiency 
the ofticials charge depends largely 
upon the methcd election appointment, 
whether the mayor, the council directly 
the people. 
quired 


upon 


The collection the 
our MANUAL AMERICAN WATER- 
has enabled give with much more ac- 


for 


curacy than ever before the facts regard 
highly important class publicly managed works. 
water-works, and the importance the 
subject, and the growing interest. all such mat- 
ters, will. think, the 
appears below special value. 


make summary which 
The variations 
practice different parts the country are, 
course, due local embodied 
the general laws the states manifested the 
unwritten the various These 
peculiarities and other facts interest are briefly 
follows: 


laws sections. 


Inquiries regarding the board other body 
whom the management public water works 
vested elicited responses from about one-fourth 
the works the United States, 225 out 
this 225. 


works are managed directly the 


public works and 190 body, having 
variety all which may designated 
for present purposes the title water board. 
The practice the several groups states, the 
works reporting and the manner selecting 


Management of public 
water-works vested in: 


orks, 
= Water board. 
=| = - - 
N. Cent P55 74 3 
Ww 58 { 4 h 
Pac 


the municipal 


government has direct charge works 
smaller places. Boards public works seldom have 
control, and the instances inthe North 
Central States. stated that 


the mayor 


the couneil eleets the 
peaple 

New York, Philadelphia and Brook 
and believed some other the 
the the 
water-works instead being vested bourd 
intrusted one man who either directly respon- 
sible the mayor commissioner public 
This the 
mavor, good administration all city affair 
and this ofticial will likely appoint better men 
than would elected the people the city 


largest 


cities country, management 


works, responsible. ideal method, 


under the people may one man, the 


council, and may often reappoint incumbents from 
Like all other methods 


which need 


previous 


this one open 


not be discussed here 


It has been shown above that of the LY water 


boards reported directly the 


mavor, while are elected the council, the 


election many cases, doubtless, being approved 
the mayor. Boards elected the councils are 


directly responsible the general govern 


ment, and are generally preferred those 
elected the much the same grounds 
those given for appointments the mayor. 
Thus per cent. the boards reported are raised 
office the most desirable way, another 
cent. the next desirable and the 
per the least desirable way. 
tication, does net take intoaccount local 
reasons favorable one another method, but 
based upon the principle that one official, 
ble the people. and all others the one 
the few comprising the council. 

should borne mind, however, that nearly 
half the boards elected 
New 


meetings still prevail, 


or to 


people 
where the good old-tashioned town 


iffairs are largely 
one might say. 


and where the direct 


committees the 
responsibility the 
people all intrusted with public business 
ally follows. 

The North Central States. the 


which, some particulars 


local 
similar that 
New England, have the boards elected 
the people, the Middle States have 13, and 
all the remainder the country 


overnment 


but one board 


While information regarding the 


reported, and tates. 


oft 


all public works might alter the above ratios 
is thought that the re ports reese ived are a fair 
index the practice the whole 


and 
methods appointment tenure This 
for rks: the total 


Next importance forms 


number works, number reporting and 
managing bodies serving for various 
terms being given The the 
terms are from one six for per 


petual see note), and the number under each. by 
and for the country. follows 
No. Pu! 
Work 
= 
Mid il 16 7 1 4 
Prac 4 1 
That is. where the managing body is renewed after the 
same general plan as the Senate. never consisting 


entirely of new members 


From the above it will be seen that forthe whol 
for t=wo and 22 for three vears. Fleven hodies hold 
holding office for only one 


small. but over against these set almost 


d ot 


minority. 


large 


which are never mem 


‘On pose 
bers. a fixed number. gener illy viviDg 


place unless re-elected. to new members at recur- 


ring periods, The three six year bodies stand 
fair chance through re-election, least 
one old member continually among them, 
the showing under tenure office is, after 


Veal bodies to 


with the 


rood one, since the three to Six 


gether number 45, and these, hody 


chosen for life perpetual number 


about per cent. the total number 


porting. addition must borne mind that 


the works under the same superin 


Number 
. 


416 
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after that upon him the 

essful operation the works often almost 

depends. many instances the superin- 

the only man who really knows any- 

about the works, and woe unto that city 
ses such superintendent. 


The Credit for New Inventions. 


question last week, the end 
list ether instances where the credit 
new inventions has been disputed, where 
been claimed, after some later invention has 
ter who had least conceived the idea,” 
erred the recent instance brought forward 
the American Society Mechanical Engineers 
less personage than Sir HENRY BESSE- 
claimed, done injustice toa less 

nonventor 
record the present time. belongs 
cases which are continually coming 
whichcome with every pew advance 
reat invention for which more 
did not claim and receive some credit. The 


q 
invention now question, that roll- 
heeft metal from liquid iron and. steel, will 
belongs the unquestioned credit 


having coneeived the idea, first 
out patent for it, years while 

Mr. Epwin Norton, Chicago, belongs the 
unquestioned credit having revived this 
eption had ‘‘slept oblivion for 
having produced the first working ma- 
and the first samples usable sheets, and 
thus brought the process for 

the serious attention the industrial 

because when Mr. BESSEMER (as then 


ide his first and last suggestion regard 
not only this suggestion, but even the now 

process which then rested, 

Sir own words, not merely un- 

but regarded the trade generally 
ibsolute that both alike were 
imply pooh-poohed and laid aside, any 


consideration.’ 


question now is: How long 

ment this kind necessary before man loses 

right claim his own invention which 

one else subsequently brings forward and 

and how long and how must 

and anonymously such in- 

tor, fully recognizes his own priority 
eption 

the case there can question, for they 

recorded Sir HENRY BESSEMER himself 

vords reprinted another column. They are 


tance follows: 


Mr. BESSEMER (as then was) 
patent for rolling sheet glass from liquid 

process for similarly producing tinfoil and 

never been put any practical test,” nor was 

process ever years later 

announced the world the fact 
iron molten state could pro- 

rapidly and large quantities,” an- 

ement which unrealized, but which 

measure substantiated the experiments 

preceded the invention the complete 
process. was very natural under the 

ormer unsuccessful experiments with glass 

hould have at once sugyested ‘tthe idea 


only into sheets and plates but also thin bars 
rods, passing the fluid iron between pair 
rolls.” 

This idea, novel and immensely import- 
described more fully the extract 
where, follows: pig iron were de- 
12-in. chilled rolls, used for another purpose an- 
other room. After several unsuccessful attempts 
last reaching the rolls with 
some fluid metal. They were set in. 
and thin sheet was some ft. 
length.” and naturally somewhat ragged 
the edges. The sheet was excellent quality; 
says, the entire success this system rolling 
thin sheets.” 

This was Sir first, and only experi- 
this subject upto the date 
Its great interest and merit are very may 
hereafter prove another Sir vast 
claims upon the and respect man- 
kind, But will observed that was 
single experiment the crudest kind. that 
Sir did thereafter was immediately take 
which under the Joose then 
prevailing England was mere formality, not 
involving investigation into the novelty 
feasibility the invention. Under the law which 
then and now obtains this country could not 
have claimed patent without that 
his device described weuld fact produce sheet 
metal, nor maintained before the courts 
error granted. 

This was 1857, year before the Besse- 
mer process was made practicable possibility 
without which perhaps the 
would never have been heard more. least 
under that name. Even after this suggestion had 
been made, there were several years up-hill 
work before the process reached 
admitted practical and began return 
Bessemer the princely which richly 
earned. 

Until this time had come was more than excus- 
able fluid sheet metal conception lie 
was the only sensible course. But 1867 least, 
when 117 Bessemer were use six 
different European countries, this probationary 
period was that date period 
years, BESSEMER had every reason 
able opportunity, but had heretofore unequaled 
advantages, for bringing forward process 
whose suecess had unlimited com 
mand well earned reputation which 
would caused iron masters the world over 
compete for the privilege trying any invention 
his which declared that its complete 
success had doubt.” 

Nevertheless, did nothing for vears fol- 
low this single experiment pouring dipper 
full molten iron through rolls, 
construct one the machines which had been 
own words: 

I received, about two vears ago, a parcel from America 
containing a small sample of sheet metal, which was he- 
ina manufactured The person from 
slight alteration improvement patent 1857, for 
rolling continuous sheets and thin bars of iron or steel 
direct from fluid metal 

The circumstance stated has, howcrer, afforded mean 
opportunity showing you small sample continu- 
ous sheet, produced direct from fluid metalat a single 
operation, and proves beyond doubt 
portant fact that fluid may chitled and formed 
into sheet rolls that are kept 
while it) well iliustrates the spirit of enterprise of our 
American cousins, who are so prompt to recognize, to 
adopt and to improve upon the inventions brought for 
ward Europe. 


The who was successfully man- 


what Sir HENRY had never made nor 
seen before was Mr. NorTON, the mechani- 
cal partner the great firm Norton Bros.. 
Chicago, perhaps the largest consumers tin 
plate the world. had then been working 
the idea for some years. Whether not had 
knowledge the early Bessemer patent when 
began his experiments not know, but any 
rate acquired knowledge before reached 
the stage successful manufacture,” and what 
was more natural more proper than that 
should send samples BESSEMER, with some 
courteous references the slight” alterations 
improvements which had made 
practical possibility, with offer BESSEMER 
half interest the British patent chose 
undertake its introduction that country 
Sir might might not wish 
demanded, 
Instead that, Sir HENRY proceeded prepare 
the paper which have now 
mention the name this manufac- 
the samples which were proof 
the his former suggestions, but goes 
and applies him what England 
insulting and derogatory expression, 
American, with his more free and easy ideas 
such matters, appreciate how des- 
term reserved for describing 
viduals the servant class, and when used 
the above quotation conveys one word mean- 
ing which should amplify into male 
being who cannot any stretch charity 
called gentleman,” have understood. Not 
content with this, Sir HENRY improves the 
getin aslurat his cousins” 
people. finds that this not only illus- 
trates their enterprise” but 
(!) 
brought forward Europe.” 


inventions 


Certainly with BESSEMER’S own 
this invention forward, can called in- 
vention, but few just men would 
was invention all, any proper sense 
that much abused word, the state which 
ment. Between the single crude experiment then 
made and successful manufacture there 
gap, Which such cases never 
the who bridges that gap, and 
not the man who has the first happy 
the device, the true inventor, and the only one 
deserving such, for reasons which 
reviewed more our last issue. 

Whether not this process rolling fluid metal 
will ever reach such stage practical success 
make the honor having invented worth 
isa little premature declaring that shect 
metal being manufactured under 
it. metal been successfully manu- 
factured under it, but the most which can 
yet said. understand, however, that there 
are good grounds hope that the process will 
claims upon the respect mankind for his ability 
conceive the important new processes 
will enhanced indeed, but not his claims for 
them. His claims both respect and grateful 
remembrance are great enough satisfy 
reasonable ambition; great that has been with 
regret that have felt bound 
certain claims justice less known man and 
endeavor make clear the grounds which 
all such just claims must rest. 


— 
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Uniform Standard T.me Europe. 
BRUSSELS, BELGIUM, 1891. 


THE EDITOR ENGINEERING NEWS: 

Mr. VANDENPEEREBOOM, Minister the Railway 
ment, given orders that from May 1892, all the rail- 
ways Belgium must adopt Greenwich instead Brus- 
sels time their own service well their time 
tables issued the public. The post and telegraph 
must use the same time from that date. There will prob 
ably bill introduced legalize standard time 
Belgium, but every minister will invite all the depart 
ments under him adopt the same time, and quite 
certain that the cities will forced their population 
to regulate their clocks according to those at the railway 
stations. All our principal cities but one have informed 
Mr. that they will very will 
ingly. Standard time will thus used throughout Bel 
gium and after May 

well informed the German Convention, 
which assembles next week Duesseldorf, will decide 
adopt the time the meridian from Green 
wich (called middle for the time 
tables, and hoped that bill will introduced the 
German parliament legalize that time. 

you doubtless know, the Austrian-Hungarian rail 
ways have standardized that time Oct. The 
American hour system has, as you see, conquered a 
very important part and the close 1898 
more than three-quarters the European railways will 
regulated standard time. The Dutch 
is announced, will substitute Greenwich time for their 
Amsterdam time on June 1, 1892, when their summer 
service commences Yours truly, 

Chief Engineer. Belgium State Railways. 


Direction Impact with High Explosives. 
NEWARK, 15, 1891. 
THE EDITOR ENGINEERING 

would like use few lines your valuable 
space, order possible 
draw forth the 
any person persons who 
may have noticed the 
tion impact following the 
explosives. 


The cause this letteris 


the testimony Mr. 
BENJAMIN the out 
rage, reported the New 
York World under date 
Dec. 13, 1891. This testimony 
was follows: 

“It was not giant powder, 
nor black powder, nor 
cotton nor 
“Each one these explosives 
would have acted downward 
instead upward and side- 
“Had been dyna- 


mite a great hole would Diagram Itlustratino Distortion of Day Tension Frame Under Concentrated Load 


have been blown the floor, 
and poor young NORTON 
would not have been blown out the window.” 

There seems general belief that the explosive 
force nitro-giycerine dynamite always 
experience has been that exerted exactly the 
opposite direction from that which the primal force 
applied; for instance, cartridge charged with cap top 
explosive and with fuse pointing north, the greatest 
force explosion will direct line south. believe 
that while the tendency all glycerine explosions, the 
immediate vicinity the rend, tear or, 
other words, totally annihilate any and all subs ances, 
yet the true explosive force which we wish to confine, 
direct use will found follow course, 
almost the same were confined within the diameter 
large tube until its force expended. Hoping hear 
from any one who has had experience this line, 
main, Yours respectfully, 


not agree either with the theory advanced 
our correspondent with that credited Mr. 
BENJAMIN The ordinary law the 
expansion gases applies all explosions; and 
the difference between the combustion 
black powder and the so-called high explosives 
due the element time expansion ratber than 
differing components. When gas generated 
expands all directions, and acts with 
equal force upon all surrounding objects. refer- 
ence the blow exerted high 


With black powder the generation the gas 
atively slow enough allow impart motion 
the water, resisting less than the rock, and the 
water blown out. With the high explosives the 
expansive force generated rapidly that there 
time move the water before the power devel- 
oped and confined the water sufficiently great 
rend the rock. The fact that was not blown 
certain elasticity the floor, causing yield 
slightly under the blow. This may illustra- 
ted the Tilghman sand-blast, single thick- 
ness paper will resist the action sand grains 
that without this elastic intervening substance 
would abrade corundum, one the hardest 
conclude that this will the line least resist 


The Day Tension Frame. 


scribed your issue Dec. 12, can hardly said 
new departure suspension bridge construction, 
has been in use for years, notably in highway bridges in 
the Western States. These bridges have not been satis 
factory, owing, however, largely to scant material and 
poor construction. They have their place as cheap 
bridges. For the same efficiency and stiffness they are 
found cost much as,or more than, truss 
cables can under arrangement depended 
give the stiffness framed truss, under concentrated 
lower invert cable different length the 
tendency toward distortion under concentrated load 
would shown span skeleton figure here 
with; slight stretch the tension web bracing what 
ever and stretch and distortion main cables, 
would allact cumulatively toward deflection under load, 
so that a stiffening truss and ‘‘a rail of great stiffness to 
resist deflection would eventualiy have depended 
upon for distribution. 

The long three-truck car shown on right hand span is 


j (he 
i 


a new departure, presumbably meant fer a single track 
tangent road with one car for its rolling stock. 


Notes and Queries. 


the which makes its appearance many 
our handsomest brick According Gil- 
more’s Limes, Hydraulic Cements and this 
efflorescence composed chiefly salts potash and 
soda. It comes partly from the cement used in the 
mortar and partly from the air, being most common 
and greatest quantity the sea coast. prevent 
its appearance the addition some fatty substance 
the mortar recommended combination with lime 
paste. subject also discussed Mason 
Construction,” 
better still impervious mortar, is recommended to prevent 
the efflorescence. 


and the use impervious washes, 


What the Government Doing Advance 
Interests. 


BY HERBERT M. WILSON, M. AM. SOC. ©. E., ENGI 
NEER U. 8S. GEOLOGICAL SURVEY. 
(Concluded from page 5.) 

The work done the engineers the 
surveys, covering great areas, to the mos! careful 


and detailed instrumental work chosen spots fol 
lowed elaborate computations and plans. each 
engineering division broad reconnaissances for the 
purpose discovering reservoir sites were carried 
cases very careful examinations were made deter- 
mine the cost certain water stor 
age canal projects which had been examined 
preliminary way. fhe engineers have been com 
pelled make statements regarding the feasibility 
the larger projects the most general and quali 
tied manner, owing the impossibility arriving 
definite conclusions more known 
the actual water supply and: the 
the streams utilized. The questions water sup 
ply, location and proportion dam are 
pendent that the estimates the costs and future 
returns are involved doubt, while there uncer 
tainty the volume water flowing the 
rivers. From the information obtained 
appears that the year was extraordinarily 
while spite the abundant rainfall the 
rivers did not fully recover from 
Thus, the published results represent but 
the minimum condition the streams, and the 
water supply in the various localities where mea 
ured appears less than actually the case 

The Montana Division was organized 
devoted his attention thorough 
especially with regard storage facilities. Aftera 
brief the Upper Sun River Basin was 
chosen excellent field for detailed water stor 
age surveys, and party was according!y organized 
for this work and continued work until the 
end October 
lasted from July This preliminary 


examination was for the purpose discovering 
storage sites and determining the relative impor 
tance and necessity the various localities 
further detailed engineering surveys. Estimates 
for this purpose were made based upon 
servations the eye, aided simple hand instru- 
ments. 

One the tirst regions examined this recon 
naissance was the Missouri River which 
gins near Tostonon the Northern Pacitic, and 
tends miles from Helena. was 
found that the water supply for the arable land 
this tract, which comprises about the valley, 
abundant and may derived 
the Missouri River great canal 
heading near Toston, augmenting storage 
reservoirs the discharge from the small streams 
coming out the Belt Mountains. Lower down 
the Missouri River about 12 miles below the town of 
Craig are the broad bench lands the south and 
west Great Falls Here fertile and extensive 
able that large canal can diverted from the Mis 
souri River and brought the valley much 
than that reached the diteh now 
heading Rapids. 

West Sun great plain through which 
the Teton, Sun and Dearborn Rivers. The 
perennial discharge from each these stredms 
small that they are capable irrigating 
more than the narrow belt bottom land bordering 
them and lying below the general level the 
benches. estimated, however, that about 
000 acre-feet of water may be stored if reservoir sites 
sufficient capacity can found. This amount 
water would irrigate about 450,000 
acres. number reservoir sites have already 
been discovered and some them examined with 
detail. The more important these are 


ten sites along the headwaters the Sun River and 


Willow Creek, which detailed surveys were 
made, 

the Little Belt Mountains are several area 
containing excellent irrigable lands for most 


which partial supply water can 
Some of the best of these lands were found in the 
Judith Basin through which flow the Judith River 
and Willow Creek, Ross Fork and Big Trout Creek. 
the upper Musselshell Valley 
area excellent irrigable land between Martindal 

and proportion which can prob 
ably reclaimed means water storage the 


the great bench lands along the Yellowstone River 


LA 
i 
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that little irrigation can 
the storm waters stored 
which overit. The main source 
ter supply for this heneh, however, must be 


‘ 


irefel examination and study, hut will re 
naive detailed surveys hr fore it is possible 
ti 


ov the 


practicability of diverting the 


The discharge this 


such that sufficient water can be brought 


irtace of the bench 


lands about 


weres, 


with the aid the water storage 


Lake this area can 


than doubled 

ontains 220,000 acres excellent irriga- 
large portion which water supply 


ived from the West Gallatin Along 


7 Madison River are several extensive val- 
hich can irrigated from that stream, while 
orage sites its headwaters were discov- 


reported The water supplies the 


were examined and 
ites noted on the Ruby River and its tribu 
the same manner the three agricultural 
Red Black Tailed Deer and Beaver 

were examined, and was found that con 


reclaimed with the aid water 

the detailed surveys made the 

rhood the Sun River show that there are 


acres land the bench bet ween the 


Teton Rivers which can protitably 
water supply provided. 
Willow Creek and the South Fork the 
the Sun 
the Sun and 


the lands south 


Missouri Rivers, contain all about 60,000 acres 
water can stored reclaim this area, 
nds east Fort Shaw can readily com- 
led canal diverted point from the 
the river. Detailed surveys and esti- 
were likewise made which show the feasibil- 
f reclaiming the land between the South Fork 
Willow Creek and the great area bench land 

Sun and Teton 
Sun River surveyed consists ten 
vhose sites have been segregated. Four 
reservoirs are sitnated the Sun River, 
range between acre-feet and 
Willow Creek and will filled water 
vill closed earth dams, and have 
between 2.091 acre-feet and 36,605 acre 
' he tenth reservoir is on the beneh land and 
tilled from the main canal ‘diverted to 
+) earth ent to drain a natural take 

lines were also connection 
project tirst and longest 
istaken ftom the north side the Sun 
the majority the irrigable lands 
ench between the Sun and Teton rivers, 
ise and depth water with 
of 1.200 seeond-feet Canal No.2 is taken 
he top of Reservoir No its object being to 
reservoirs Willow Creek estimated, 
lower Willow Creek reservoir and will 
the aeres land between the South 
ij 1 Willow Creek. Che line as surveved will 
and the capacity the canal 
i feet \ fourth canal was projected, but 
Was too short for the surveys made. 
diverted from the south side 
River near Fort Shaw irrigate the lands 
the Sui and Missour! rivers Its capacity 
about second feet and its length about 
lhe lands tobe tlooded by these reservoirs 
surveyed and have been 


The Arkansas division was organized 
under the charge Mr. SuMNER 
This division includes all the drainage 
basin the Arkansas River, though the few 


tailed surveys made were conducted the 
liminary were made eight reservoir sites 
the headwaters the Arkansas, and detailed 
survey was made the Lakes site. 
these reservoirs the Hayden, Sugar Loaf, Twin 
Lakes, Leadville and Tennessee Fork are the 
most desirable, but they can, with economy, re- 
placed the Twin Lakes sites, since all the water 
which they would can diverted this 
reservoir, the capacity which sufficient con 
tain it. 


near 


store be 
organized for the purpose preliminary 
line for canal divert the waters fromthe Arkan- 
sas River, the Kansas 
houndary and this line was run eastward and 
north the river witha view irrigating the lands 
near Syracuse, Kan. 


point miles west 


Later the season, this 
moved Monument, Colo.,where trial surveys were 
made the Monument and Pring reservoir sites 
that creek. Inthe latter part Mr. 
duty making reconnaisance for the discovery 
reservoir sites, examined reser 
voirs Oil, Wilson, Slate, West Oil, Six Mile, Bea 
ver, Middle Beaver, Seven Lakes, Big Turkey, 
Badger Creeks. also explored 
the streams tributary the Arkansas, between 
Pueblo Salida, and reported upon reservoir sites, 


Cottonwood and 


for each, way, the dimensions 
the dam, recording the general character the 
fonndation, capacity and the location the lands 
be irrigated. 

The Twin Lakes reservoirsite surveyed with 
much detail. Examinations were made with view 

the the Arkansas River 
point near Hayden station for storage tho 


Twin Lakes. 


conducting waters 
The area commanded 
this canal comprises 285 square miles, which added 
that Lake Creek vives total catchment 


387 square miles tributary the Twin Lakes 
has been estimated that the run off 
from this basin will average acre-feet 
The capacity the reservoir 


will about 121,800 acre-feet. The proposed 
tor this reservoir will earth, ft. maximum 
height, paved the water with 
depth rubble and stone protect against wave 
action 


face 
The engineering work and preliminary cal 


for this dam have been brought near 
completion the hydrographic data would permit. 
land covered this reservoir has been segre 
gated, its total area amounting to 4,716.02 aeres, 
The areas for the remaining reservoirs 
Colorado, definite surveys for which were made, 
gregate acres. 

the Rio Grande basin the only project 
survey which was made was that the 
above Paso named Lake Constance. The general 
resnits the and work 
this point were stated the first Report 
the Geological Survey. 


at 


is, therefore, 
this time state the conclusions. The 
Major Anson Mills. 
\., continued completion, and the 
detailed reports and estimates made Mr. 
Follett, engineer. The dam required 
this reservoir made masonry and will hav 

height ft. above the viver bed. This will 
create lake 


work originally designed 


by 


close 


the water surface which will 
about 26,000 acres area, with average depth 
eubical contents 537,000 acre-feet. The 
estimated cost construction dam this point 


moving the railroads, about and the cost 


he 


damming the Hooded land, nearly making 
the total cost, including incidentals, about 

reconnaissance was made during the winter 
the headwaters the Rio Grande for the purpose 
discovering reservoir sites. The principal localities 
examined were and adjacent Mesilla, Albu- 
querque, Espanola, Taos, Puerco, Jan José, Chama 
Jemez valleys New Mexieo and the 
the 


waters the Rio Grande and the natural 


yvabley in Colorado, 


bring out strongly storing 


cilities which its basin possesses for this purpose. 


was noted that water needed not only forland not 
yet under cultivation but large portion the 
land whieh has for years been 

preliminary examination and report were made 
reservoir sites having combined storage 
pacity acre-feet, for which the water sup 
ply sufficient. which would 
reclaimed the this river are 
One the largest 
the Jornado del Muerto, about 120 miles 
length and wide. 


The mesa lands 


tensive and well 


estimated that there 
are this mesa 13,000 acres which can 
under cultivation. There are large 
the mesa Cuchilla Negra, the Santa mesa, 
the Questa, the Tres Piedras and others. 

the California division, under the 
Mr. HARMOND supervising engi 
neer, were three parties, one which was engaged 
northern California 


bodies 


direction 


work 
The second preliminary surveys reser 
voirs sites the Sierra Nevadas and 
ing detailed engineering survey and 
study Clear Lake the Coast Range. The 
party took the field July, its object 
ing make study the 


reservoir and conserve the waters its 


the utilization lake 
drainage basin especially the hope regulating 
its discharge and mitigating the winter The 
survey the most accurate 
manner the plane the level 
making the 
surveys over miles traverse lines 


for closely establishing 


were 234 miles soundings were 


aud miles shore line special sur 
vey the ontlet the lake was made the most 
manner determine the location and 
mensions the dam required and the channel, 


the bed which will necessary lower 


mn 
outlet cutting about depth. 
The surveys showed that the volume water 


contained between the low water plane and plane 
ft. below 
and the volume contained between low water plane 
and contour 10-ft. above low water acre 
feet, equivalent about 19,430 second feet for one 


day one denthin the lower 
laverand for one day for every 


are 
study was made the amount 
from the surface this 
found that the annual exposed 


the plane below low water amounts 


ey aporation 


evaporation 
acre-feet, and from the surface exposed 


trom the surface exposed at 1-ff above low 


water 
400 acre-feet. 

The tield operations the mountain survey party 
operating the Sierras were confined the 
tributaries the upper 

This 
seven finished besides doing large amount 
ot Of Little Yo 


semite reservoir site will require dams which 


branches and Stanislans 


Tuolumne and rivers, 


the 
two 
make reservoir having 
Lake by a main 


and lateral dam and embankment, producing 


a capacity of 45.000 


reservoir with capacity 23,000 acre-feet, 
Meadows will require main dam ft. height 
and three lateral dams producing reservoir 42, 
185 acre-feet capacity. Lake require 
one main dam feet height, its contents being 
estimated 45,770 acre-feet. 
when 102,000-foot dam, will impound 
7.408 acre-feet. Lake, with dam, 
will impound 2,000 acre-feet, and Bear Valley, which 
will closed main dam feet high and two 
lateral dams, will have capacity 6,917 


will 


Kennedy s Meadow 
closed 


The lands covered the sites all these reser 
voirs and Clear Lake reservoir site have been segre 
gated. 
AQ. ASH. RS 

In the Division work was prosecuted 
during the past year along the headwater: 
the Truckee and Carson 
Nevada Three parties were 
under the 


The areas these segregations aggregating 


Lahonan 


California and 


however 


June, 
LYMAN 
this 


general charge 
succeeded, 

HAMMOND 
Unfortunately 


these 


who 
September, 
performed 
ciently detailed 


was 
charge 
none the 


was 


work 
parties 


of oa 


permit of accu 


7 
q 
q 
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q 
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rate engineering estimates. The following are canals from Minnidoka Ferry, one irrigate the 
the results preliminary surveys made the south side the river the neighbor 
division: survey was made from hood Goose Creek and Plains and the 


Lake Tahoe, the object which was conduct the 
water from that lake through the Tahoe Range 
Upper Carson Valley. The most 
desirable tunnel site surveyed was one commencing 
Boundary Bay the mouth Creek 

below the surface the lake and give fall 
was projected before the was 
length this being examination wa- 
into the advisability constructing outlet 
dam the exit Tahoe Lake. water storage 
scheme known the Truckee Reservoir Project, 


open 


point about mile above the town that name 
was examined well canal line from the reser- 
voir site lands Murtis Valley immediately 
below the town 

more careful survey was made Donner Lake 
reservoir site. plans were proposed for the 
storage water this lake; one contemplated 
high covering the entire Donner Valley and 
the opening Cold Creek Vatley. 


This would 
The 


pound about acre-feet water. other 


proposed storage water Donner alone, 


and would form reservoir having capacity 


acre-feet. Independence Lake reservoir site 
wassurveyed and the dam site chosen narrow 
part the outlet The storage capacity 
Webber Lake 


would have capacity about 


reservoir site 
acre-feet. In addition to these, less complete sur 


were made for storing water two reservoir 
lower down the Trackee Valley, and for 
canals divert the water Truckee 
River the irrigable its 

~urveyed with some care. The project included two 


Long 


dams, main one across Valley and 
subsidiary one Spring Myers, the former 100 
height, the latter ft. high. The capacity 
this reservoir site was determined acre 
the 
son this reservoir, and also 


Hope Val 


ley reservoirsite the projected 


Canal lines were also surveyed from 


the water from the irrigable lands. 
would have total height che capacity 


The 


ered by these propose d reservoirs have been segre 


the reservoir being acre-feet. lands cov 


and their areas amount 

Utah addition the general reconnaissance 
ot the the 
Utah 


facilities the headwaters 


River careful survey was made 


vey was for the purpose determining the area 
which would the holding back 
lands included within this area were 
tot 


waier and the 
acres, 

Phe Snake 


ol Mr. \. 1). 
June, 


River Division was under the charge 


Foork, engineer, who 


personal reconnaissance 


conmmenced 
addition 
the 


headwaters the 


Snake River search reservoir sites, detailed 


were made with view diverting 
from the Snake the irrigable lands 
either side. the course his reconnaissance 
work Swai Valley reservoir site was discovered, 
which has a storage capacity ot about 15 000,000 
acre-feet 

Lake reservoir site, witha capacity 
acre-feet, and the Falls River reservoir site, 


amined and reported 

Detailed surveys were made for the Pocatellocanal, 
bank the Snake 
canal line was sui 


south 
This 
100 miles, the course 


whieh it crossed the Blackfoot and 


the 
Rock. 


distance 


to he diverted 
River near 
veved for 
Portneuf rivers. 


desigued will have bed width its head 


feet will command 216,400 acres excellent 
rigable land. Two canal lines were surveyed from 


the American Falls. Snake River, the 
total length miles and the upper 
Both these 


the construction encountered. 


miles were discontinued owing 


the spring 1890 surveys were made 


the north side with the intention 
commanding the country around Shoshone. The 
north side canal line run would command large 
area of land near Starrhs Ferry, but scon returned to 
the river, where encountered difficult work lava 
and rock. After running this line for about miles 
was decided impossible and was abandoned 
south side canal was run fora distance miles: 
was soon found that there was difficulty re- 
covering tract half million acres, and pos- 
sibly more, and with this line completed the south 
the Snake River has been thoroughly ex- 
plored, there further opportunity for di- 
version it. 

the north the main river the 
River Canal line run weir 
site, two miles below Eagle Rock. This canal covers 


other from 


side Snake 


was 


about acres excellent irrigable land above 
the Falls. The canal was further projected 
helow the American Falls cover nearly 600, 
additional acres. The chief objection the con 
struction this work the great length its line, 
about 220 miles. The water supply for this system 
canals, including the the Snake 
River during the irrigating season and the storage 
‘apacity the reservoir sites above mentioned, 
depth 100 days over the entire area under 
mand, about 1,740,000 acres. 


The work of the topographic branch of 
Turvey 


the 
the 
the states California, Colorado, 


Was continued throughout 


Montana and the Territory New Mexico, 


mapped scale one mile the inch, with con 
tour intervals varying from 100 ft. 
the 
tion consisted one triangulation and 


the California-Nevada division organiza 
four topo 
graphic parties which square miles, 
the neighborhood Lake Tahoe, and 
and Reno, Nev. In the 


one triangulation, one 


son Colorado organiza 


tion secondary 
triangulation and six topographie parties 
and mapped square miles. Idaho one 
two topographic parties mapped 


square 


one triangulation 
and two topographic parties mapped 1.600 
and New Mexico one triangulation 
topographic parties mapped 3,000 square miles, 

addition making topographic surveys care 
ful surveys were made outlining the areas milling 
and smaller timber, and these areas 


have been de- 


naissance examinations and surveys 


made 
reservoir sites each the divisions under survey. 
the California division possible reservoir sites 
were reported, which were already 
and contained natural account was kept 
the irrigable lands included within the areas sur 
veyed and the the same 
the Colorado possible reservoir sites 
were reported the topographers, which six are 
existing lakes. Montana tworeservoir sites were 
reported the topographers and large area 
irrigable land outlined the Musselshell River. 
New Mexicor possible reservoir sites of considerable 
area were examined the while 
siderable areas irrigable land were outlined along 
the the Moraand Pecos rivers. 

The last part of this excellent report cousists of a 


the 


POWELL. 
the 
This 


statistics 


Survey, 


the pros 
the 
and valuable addition the existing 


and information relative 


erature the subject. 


Bessemer’s Early 


Fluid Metal. 


Rolling 


our issue Oct. abstracted the technical 


part only recent paper Sir 


the coutinuous sheet 


metal trom iron steel 


manufacture 


The intro 


duction that article, relating how came 
periment that direction, how far his experiments 
went, why had dropped the subject, and why 
had now againtakenit upafter permitting 
fallow for years,we did not nor refet 
seemingly minor interest 

Since that date, however, Mr. 
dent of the American Society of Mechanical 


neers, in his annual address published in our issue 
Nov. 28, has 
heretofore made 
able Sir HENRY 
that introduction much 
words may 
issue Nov. 28. They 

charge against 


brought out some facts 


and ce rtainly not discovei 
paper, Which 
more interest 
seen referring oul 
discourtesy and unfairness 
made one ¢ Yperiinent 

and im that 
(2) reviving the not even mention 


had taken and worked out issue 


with years ago, and then dropped 


Chit aco, whe 


his abandoned idea, though used Mr. 
own proof the practicability the 


process. The following the full text Sit 
periments, reprinted from his recent 
the Lron and 


sentences elsewhere referred to: 


statement the facts his early 
paper b tore 


Association. We italicize certain 


LEABLE IRON AND STEEL, FROM 


Among 


the numerous inventions il troin 


to time brought under public notice proportiol 
ire from some Cause or otheralliowed to tall Gut of siel 
and be forgottel Phis tooirequently happens trom: som 
inherent defect or fallacy involved in the scheme itselt 
It is not, however, always the cause, for some invention 
Which appear well worthy trial, are never pul any 
practical test, through having appeared at a time wher 
the state of the particular manufacture to which the 
apply was not so far advanced as ender the proposa 
feasible with the then eNisting state viedge i 
they would once have been eit 
oceurred to me that au invention in connection ¢ A th 
iron aud steel manufacture which has quiet cle 
oblivion for the last 35 ye mich i} r e } 
discussed at a time when the manufac plates 
occupying so much public atfentior J have neverthels 
which need not be made into a precede 

Before entering into any details of the d propose 
tor the production of continuons sheets n or steel. j 
processes Which have been and some case- 
have been carried into suecessiul operatio In doing 
the mind naturally reverts to that period when sheets 
paper, like our present tin plates, were ail made singly by 
hand. The paperm iker with a square ganz re ieve 
dips intoa and afterward hor 
zontally above the cistern untilthe water gradually drain 
ovtofit: he then transfers fragile tilmof pulp toa 
surface covered with flannel, on which he leave it to dr 
and harden. But the great invention 
improved DONKIN, has given marvelous 
ing machine, having a cistern of pulp at one end, with 
a flannel-covered drying roll, a from then steai 
heated glaz:ng cylinders: the machine terminating witt 
a wooden roller, on which an ene s= “Wen Ot Pal i ‘ 
long, is wound up, fit for any f the ‘ purposes t 
which that beautiful material ed. 
material, and an excell qa 
tionized the whole paper trade o “orld 

the production of continuou ¢ of diife 
terials, direct from ftimie or s« i 1 matte 
much of my attention a great tha 1s ag nd 
hack asthe year isto, ‘ pa pre 
tion of tinfoil and hive th 
metal, 

Phe form of apparatus posed Mprisesu rou ta 
covering the upper part of the turia i i 
used both for me ting the etal and foi t C 
fluid state during the rol g Opera i. \ shai rie 
the tank. and carries a he V seg fa ] il 
by means ob a serew anda ee 
given the shaft, thus egulal 
the segment, and are ie 
of the metal in the tank and causing it to tow he ‘ 
pair of rolls where the metal is chilled, and ij hnverte 
into sheet. dependent for its thickness the 
apart of the rolls. whie it cends 
guide plate. Phe rolls are kept cool b iconstal 
of water passing through ther, i ma mention t 
this invention was ineluded in a patent for the manufue 
ture of glass, and. as tar as | know, this perticular Jory 


of dpparatus has never been put 


a 


add that I received, about two years ago, a 
America containing small sample sheet 
hich being successfully manufactured there. 
tof (S857, for rolling continuous sheets and thin bars 
or stecl direct from fluid metal. He offered me 
his pacent would undertake its introduc- 
nto this country. did not accept his offer, and 
the matter rested. 
roumstance stated has, however, afforded me an 
tunity showing you small sample con- 
sheet, produced direct from fluid metal ata 


operation, and proves beyond doubt question the 


tant fact that fluid metal may chilled and 
ontinuous sheet between rolls that are kept cold, 
wetl illustrates the spirit enterprise our 
can cousins, who are prompt recognize, 
upon the inventions brought for- 
pe. 
continuous sheets glass. The 
apparatus which used may 


the large glass pots previously employed 
ng all kinds of glass. The bottom of the bath is 
having lip; the lower side this 
overhangs one the rollers. During the time 
are being melted the opening 
iron bar resting the lower lip: the 
(Lot this bar the semi-fluid glass moves slowly out 
the rotation the rolls converted 
n sheet, and then descends the curved guide 
dis finally received on a horizontal bed. 
rapidity with which a thin sheet of glass passed 
© oft and plastic state to one of extreme brittleness 
ir to this material, and presents a great difticulty 


difficulty which much increased 


rapidity with which the sheet produced, and 
will readily appreciated when state that 
ion a sheet of glass 70 ft. long by 30 in. wide was 
lin about three or four minutes, the first portion 
ecome hard and brittle while the latter portion 
ned its Fortunately both iron and 
ifter passing from the fluid the solid state, still 
eir Inalleabie condition, and give ample time for 
reatment before they become cold. 
thus briefly brought under your notice what has 
accomplished experimentally the direct 
of continuous sheets of lead and glass by the 
vhich more immediately interesting the 


} 


this Institute, many may remember 
tuwgqust, 1856, J first announced to the world the 
f malleable tron ina molten state could be pro- 
pidly and in large quantities. It is not surpris- 
(J should have at once cndearored to avail myself 
which this novel condition 
course, that like other fluid metals, 
ible iron could be cast in molds into any desired 
ireverting to my former inventions for rolling 
and glass continuous sheets, 
idea that malleable iron or steel could be thus 
sheets and plates but also into thin 
vls, by passing the fluid tron in between a pair 
laced in the sare horizontal plane 


vel. and so immensely smportant if sue- 


riod was carrying ona s2cret 

manufacturing bronze powder at iIny works at 

ras, Where | was al-o making my ironand steel 

ind the bronze works had daily use 

chilled rolls placed the plane 

nee that these rolls would enable 

scheme would prove the possibility 

producing continuous sheet direct from 

Unfortunately these rolls were working 

ince fromthe model converting house, and ina 

Was carefully locked and guarded, and into 

trange workmen could enter. 

had depend entirely myself for these 

T emploued a common 20-lb, crucible asa 

dafter melting 6 lbs. or 8 lbs, of pig tronin 

d the oritice of a fireclay blow- pipe in the 

hich was by this means wholly decarbonized, No 
cor spiegel was added to it. 


the erucihle ina patros tongsand ran 


onze works naturally oceupied 

the crucible had assumed the solid form 
poured out, unsuccessful 


1 at last succeeded in reaching the rolls with 
crucible was lifted the back 


at about in, apart,and athin sheet was 

ible did not spread itself far along the 
iped space between the rolls,and as the quan- 
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tity poured fluctuated the breadth the plate 
increascd decreased the same ratio, giving un- 
dulating line the edges the plate, some portions 
which were afterward rolled thinner gage. 

The sheet thus produced had clear surface, almost 
wholly free from oxidation, and absolutely free from 
was tough any rolled plate had ever 
cess this system rolling thin sheets direct from fluid 
metal, 

The thin plate was cut into small samples, and given 
different persons. The only relic now 
asmall other early examples Bessemer 
metal, contained ina glass case the oftices the In- 
stitute, where this small piece the original plate may 
be seen. 

was with the importance this inven- 
tion, that immediately applied for and obtained 
patent for it, notwithstanding this particular time the 
Bessemer process was not merely under but was 
One need not, therefore, greatly surprised that the 
production continuous sheets direct from fluid iron did 
not excite great amount enthusiasm the mirds 
tin plate manufacturers of that day; in fact, the whole 
scheme was simply pooh-poohed and laid aside without 
any serious consideration of its merits. 

under these circumstances that have ventured 
occupy your time with chapter ancient history, the 
hope that with the much greater knowledge and skill 
since asquired the production and manipulation 
mild steel, this system producing continuous sheets 
metal may have the thoughtful attention those inter- 
ested the tin plate manufacture. 

the apparatus hurriedly secured patent immediately 
afier this experiment was made. omit the deserip- 
tion, which is substantially that outlined in Figs. l and 2 
our issue Oct. 24, except 

the foregoing brief sketch original form 
apparatus. will seen that would very diflicult 
supply the molten metal the rolls with that degree 
regularity which absolutely necessary, while more 
or less of the slag floating on the surface would be poured 
out simultaneously with the metal. will also ob- 
served that this arrangement apparatus the metal 
would fall only one spot, and wide sheets were being 
made would have flow lengthwise along the rolls 
from this one central stream. further disadvantage 
would result from the splashing and state the 
metal between the rolls, owing the great height from 
which the metal would have fall from the lip the 
large ladle placed high above them. 

Having thus freely criticised first imperfect form 
apparatus, will proceed explain what manner 
now propose remedy these defects. These suggested 
improvements will readily reference 
Figs. 1, 2 and 3, annexed; and here I beg to observe, 
that I have not gone into the many details necessary for 
the construction roll- 
ing wills this descrip- 
tion, but 
given such illustration 
of the general scope of 
proposals wiil en- 
able them under- 
stood. 

follows the re- 
mainder of the paper, as 
given almost in full in our 
issue Oct. 


The Hoffman Mag- 
netic Concentrator. 


our issue Oct. 
General 
Manager the Croton 
Magnetic Mines, 


results obtained 
the magnetic con- 
centration iron ore 
commercial work 
months. The paper 
showed that concentrates were being regularly 
duced these mines cost less than per 
ton, the product analyzing metallic iron, 
and .03 this cost was 
for mining, crushing and delivering the ore; about 
$0.26 was for roasting; and the cost the actual sep- 
aration the ore from the gangue with the mag netic 
concentrators was only that time 
were not able publish the drawings the sep- 
arator usedto achieve this truly remarkable result, 
the patent was pending. Since that time 
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however, the patent (No. 463,305) has been issued 
and present herewith drawing showing ver- 
tical section the machine. 

The chief point novelty consists the use 
magnet” over which the material passes 
before reaching the separating magnet. The prin- 
cipal difficulties with which the inventors mag- 
netic separators have had contend have been, 
first, the rapid wear the machines, due the 
dust from the ground ore reaching the bearings; 
second, too great loss the tailings; and 
third, too much objectionable material, phosphorus, 
silica, the finished product. The first these 
difficulties overcome the use exhaust fans, 
which remove the dust and prevent its reaching the 
bearings; but the solution the other difficulties 
not soeasy. When ground ore passed 
over series magnets, the thickness the mass 
‘auses difference inthe magnetic force different 
parts the layer. the magnetic force strong 
enough hold the particles rich ore the top 
the layer, farthest from the poles, will 
strong that particles which are the bottom the 
and close the poles and which contain but 
percentage iron will attracted and will 
carried into the finished product, whereas 
cure purity material they shouid rejected 
the tailings. obviate this, Mr. 
Superintendent the Croton Mines, has dévised 
system stratifying magnets,” located beneath 
the carrier belt just back the drum, 
shown Hinthe drawing. Their action fol- 
lows: The ground ore delivered from the hopper 
even layer upon the endless belt, and passes over 
the stratifying magnets, which are arranged 
each one opposite polarity the one adjoining. 
Under the influence the magnet the particles 
rich ore the materiai assume positions the 
forms curves extending from the end one pole 
the end the nearest pole opposite polarity. 
the same time the material moved along 
the belt; and the resulting wave like motion causes 
the magnetic particles gather the bottom 
the belt nearest the magnets, while the lighter ma- 
terial, containing little iron but the 
injurious impurities, collects the surface the 
layer. also claimed that the violent agitation 
which the ore mass undergoes passes over the 
magnets, causes effective scouring action which 
cleans any slightly adherent impurities from the 
magnetic particles. 

Thus stratified, the ore passes along the belt until 
reaches the finishing magnets J., which are ar- 
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THE HOFFMAN MAGNETIC CONCENTRATOR 


ranged semi-circular form the interior 
drum over which the carrier belt passes. Here the 
particles are subjected the attractive force the 
magnets, tothe force inertia, under which they 
tend fly off tangent the drum, and 
strong air current produced exhaust fan 
the conduit The lightest material falls over 
the right the partition The the refuse, 
however, collected the left this partition. 
the tailings collect the bottom these com- 
partments, they are automatically emptied from 
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time time the weighted gates, enough always 
remaining, however, prevent air from entering. 

The magnetic particles the mass stick the 
belt until they begin pass out the magnetic 
tield, when those containing the percentage 
iron detach themselves. The purest particles 
stick longest the belt, and the adjustable vertical 
partition divides the 
which falls the left, from the which 
the right. Formerly the middlings were re- 
ground bya separate set rolls; but the ore 
now uniformly ground the Sturtevant mills 
that the middlings are returned belt elevator 
the feeding hopper the separator, and are re- 
passed through the machine, that the tinal prod- 
uct either finished concentrate tailings. 

Among other features interest connection 
with the machine the use air blast, which 
among the wire coils the magnets and 
keeps them cool. The carrier belt used rubber, 
with retaining strips the edges, and kept tight 
adjusting the driving drum the rear the ma- 
chine screw gear. 

Work the adaptation the magnetic process 
the concentration the Croton ore began about 
three years ago, and several kinds separators 
have been used. Hoffman separator, which 
illustrate, has been use about six months and 
reported the most and economical 
used the Croton ore. The ma- 
chine requires very little repairs 
ing six months’ operation the Croton mines not 
single portion any the Hoffman separators has 
been renewed, nor have they been stopped the 
failure any their parts. The separators now 
use have belts wide, and each has capa- 
city tons ore per bour The power required 
0.75 HP. drive the machine, and HP. 
energize the magnets. Larger machines, having 
belt, are now being built and are expected 
further reduce the cost separation. The Cro- 
ton ore material concentrate the 
magnetic process, requires roasting eliminate 
the sulphur, and the ore often comes the sepa- 
ratorat temperature was first feared 
that the rubber carrier belts would not stand this 
temperature, but they have never shown any sign 
injury. 

The character the Croton ore and the resulting 
product were fully described the paper our is- 
sue Oct. 17, referred above. general, may 
said that the ore used, consisting largely ref 
use dumps from the old works, contains 
and November the shipments concentrates from 
the Croton Works have averaged: iron, 65.85 
phosphorus, sulpbur, The tailings for 
these two months have averaged iron. 

Several samples ore from different mines are 
being tested with view the use this sep 
arator their working. also proposed use 
work over furnace slags and reclaim 
the iron 


Disputed Points Bridge Design. 


(Concluded from page 
WORKING 

will take the bold step assuming that the near 
future the material for the metal portions railway 
bridges will exclusively steel. This step warranted 
the fact that to-day mild steel practically cheap 
iron, and that fully reliable 

There is no portion of bridge designing in which there is 
greater diversity opinion among authorities than this 
are two reasons: First, the problem what the rela- 
tion between statically appiied loads and the 
applied with different velocities practically unsolved 
one; and, seeond, the effect metal oft-repeated loads 
has been experimented upon very extensively, but not in 
manner that makes the deductions from the experiments 
applicable to bridge designing. 

The subject the relation between statically and 
namically applied loads has for years beeno ccupying the 
mind and one time, Japan, went 
far design and build apparatus for measuring 
the extensions of bridge members under loads. Unfortu- 
nately, either the design the manufacture was defective 
(possibly both),for the instrument failed give any record 
value; and since then been found 
continue the investigation. The French technical 
papers have lately stated that there has been designed 
Europe apparatus for making measurements 
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widely varying diameters, and that the apparatus 
success. Here fine opening for series 
experiments the greatest value, and itis not un- 
likely that, were said experiments made under the 
auspices the Americal Society Civil Engineers, 
appropriation defray the expenses same could 
obtained fromthe government. results 
proper series tests this kind would incalculable 
value tothe engineering profession. probable that 
the railways would lend their assistance to the extent, at 
least, furnishing trains and bridges for the experiments. 
The series tests should cover spans all kinds and 
lengths, and should applied also toallthe different 
members said spans. 

the wearing effect oft repeated loads: 
number German scientists have several years 
elaborate series experiments upon the effect 
loading and unloading quite rapidly test pieces iron and 
steel beyond the elastic limit. The effect these tests 
upon bridge specifications has been introduce 
burdensome formula, which generally 
the form: 
minimum stress 


maXimum stress 


the live loads bridges were applied every two 
three minutes, such would but 
most cases the metal bridges time recover it- 
self between the applications of the live loads; conse- 
quently, the adoption formula would ap- 
pear unnecessary, involving does the use ex- 
tra metal. 

The adoption modification this formula 
cover the effects both impact and fatigue, 
ly, the present state our knowledge, the best com- 
promise that can the writer would conse- 
quently suggest that of 

stress/ 

This form of the equation (by no means original with 
the writer) accords very well with his ideas what the 
extreme limits stress metal should be. must 
observed, though, that the the equation 
must be changed for the different kinds of bridge mem- 
bers: would obvious!y incorrect make the 
same for primary truss members and for the chords 
long spans. Moreover, worth while apply 
the tormula to primary truss members, stringers, floor 
beams and plate-girder spans under say ft. length; 
for these the item impact much more important 
than that the limited state our 
knowledge, well adopt intensities which know 
experience low enough. 

adoption the formula involving the 

surely incorrect, for implies that live load 

twice destructive dead load. this were for 
one member, would not for another; or, were 
true for short spans, it would not be true for long ones. 
take, forinstance, extreme cise and assume that 
thereare, side by side, two very long duplicate suspension 
bridges whose cables are irop eye-bars. one bridge the 
dead load strains these bars 40,000 lbs. per sq. in., while in 
the other the dead load strains them to only 20,000 Ibs.; 
but once day there passes slowly over the structurea 
live load that strains them more, making max- 
imum intensity lbs. Now, which these 
tures would fail first?) Surely it would be that which is 
loaded constantly to 40 000 Ibs.; but the formula would in 
dicate that the two structures under the loads 
are of the same strength. Some engineers have even been 
known contend that were the live load the second 
sq: in., making the maximum intensity 40,900 Ibs., the 
other bridge would still the one fail first. This, per- 
haps, is an extreme view to Lake; but it would be interest 
ingto try asimilarexperiment upon a small scale by load 
ing a vertical tension member with a constant dead load 
that we know, if lefton a certain lengih of time will 
surely cause rupture, and loading other similar pieces 
loads appliedani very gradually, 
producing a series of maximum intensities varying uni 
formly. desired obtain results for combined 
live and dead loads, certain the test pieces could have 
dead attached that would differ uniformly 
tain results with any pretension to authenticity, the test 
pieces should made alike with the greatest care and 
the most uniform metal and there should 
not less than three pieces used for each different kind of 
load. 

Mr. his for both railway and 
highway bridges, makes the broad statement 
that live load all cases just twice destructive 
a dead load. If this be true for a railway bridge where 
the moving load is applied rapidly and with impact, 
would it also be true in a highway bridge where 
the load applied slowly and quietly? may 
reply that he has increased the intensities for high- 
way bridges; but this would begging the 
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destructive than equal dead load highway bridge. 
The writer would suggest the following for 
working tensile stresses: 
Bottom chords and main diagonals 
minimum stress 
12,000 
= maxXimur stress 
Bottom chords and main diagonals (plates shapes) net 
section, 
stress 


11,000 
\ 2 maximum stress 


\ 

Long verticals (eyebars) 10,000 

(plates shapes) net section.... 
Short (eyebars) 9.000 

(plates shapes) net section.... 
Bottom flanges riveted cross girders and 

stringers and longitudinal plate girders over 

Bottom flanges stringers and longitudinal 

plate girders ft. length and less 


The principal object reducing the intensity for flanges 
of girders not exceeding 2) ft. in lengihis to discourage 
the use short panels. 

proper use the same formula for bottom chords 
and main diagonals, because the minimum stress the 
former the dead load stress, while the latter the 
dead load stress less the live load stress that tends put 
the diagonal compression When counter ties are 
used, course there can such reversing stress 
cess the dead load stress, hence the minimum stress 
will zero, and the proper intensity working tensils 
strength will 12,000 lbs. for eyebars and 11,000 for 
For counter rods, the 
cannot avoid adopting them. still perfers use iron 
and strain them 8,000 Ibs. the square inch. 


er, when 


BUILT TENSION MEMBERS Vs, EYEBAKS 


Some engineers contend that, for stce/, tension member 
built plates and shapes are strong, inch 
of net section, as are eyebars; but until ample experi 
ments prove this fact, the writer perfers make 
difference for the two cases, although not 
would adopt were the iron. 

For top chords the intensity recommended would 


1 minimum stress 
11,000 


maximum stress 
unless the ratio of unsupported length to least radius of 
gyration exceed 50, in which case the intensity given 
50 

cases well designed railway 
ratio of 1 tor 
bridges the ratio less than 50. Some engi 
neers are the opinion that top and bottom chords can 
strained alike, especially slightly higher grade 
steel adopted for the former, but the will 
averse this until experiments upon full sized compres 
sion members prove legitimate. 

For inclined end posts the intensity working stress 
should found the same formula used for top 
chords; but nearly every design for through bridges 
will be found that; the bending effect of the wind press 
ure will necessitate section. For vertical 
posts, which should always hinged, the intensity can 

This formula was given to the writer some tive ve 
ago Mr. THACHER, who established 
eminently practical manner plotting the results 
large number of experiments, inclosing the points by 
oval and drawing axis through the latter. The 


equa 
tion tnis straight line, divided throughout certain 
factor for safety. will give the last equation. The writer 
wishes to protest here against the further use of in for 
mulas for compression members, for the reas that i 


involves unnecessary labor and gives resulis that are 

more nearly correct than those obtained from 

involving — to the first power The general uss f the 


formula, which was established upon assumption that 


does not hold good for compression members of bridges 
Some engineers may contend that it s immate 
whether be used to the second or tirst! power 
as the results are always tabulated but there are 
many slightly different which 
voive that one often finds that the tables e has at 


hand will not apply 


For lateral struts. the ends of which should alwavs be 
tixed, the formula will 17,09 


This formula may appear give 
but will found that the 
limiting ratio length least 
given good specifications, will overrule the 


sections and 


anc when designing the lateral systems of large ar im 


portant bridges, the computer who tries will become 
convinced that this formula is just what he needs. 
In cases of very great wind pressures for long spans 


where it takesalarge amount of metal to provide for 
wind stresses, the writer considers it} legitimate to adopt 
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triangulation for the lateral system 
sume that each half carries one-half of all the 
essure allotted to the eutire svstem: and in so 
he is not inconsistent, although condemning mul 
tems for vertical trusses; because maximum 
idsare of rare occurrence, while the maximum 
vertical trusses are liable to occur frequently, 
rring the edition Mr. 
K = specifications, the writer wishes to take excep 
© acouple of points relating to strut formulas. 
intensities posts are excessive; foi 
in the case of a long span where, on account of 


ined top chords, the dead load stresses posts are 


all that here ignore them (if fact they 


verse). his formula for steel would be about &,400 - 


If be assumed equal to 80, which is allowable. the 


working stress would only Surely 


too sinall for such a large and important member 
al post. Or, we assume ov, the intensity 
While according to Mr. BOUSCAREN’s 
would 12.000 Ibs. Surely when two 


h authorities differ to such an extent, some ex 


needed. The writer's proposed formula would 


sn intensity of 9,000 lbs., which is exactly a mean he 


tne two, 
id, the writer considers it to be incorrect to treat a 
brace inclined end post the same way 
| post is treated; for said batter brace is in some 
we eases merely a Continuation of the top chord, and 
ises resembles the same respect stress and 
irea. Therefore it ought to be treated as such 
hoped that Mr. COOPER will explain in the discus 


reasons for specifying such peculiar intensities 


compressive stresses those referred 


liv, a word in regard to the use of the formula for 


v stresses, 


maximum stress / 
hould be employed where the reversien is of com 


irrence, asin web diagonals, and not where itis 


inl, as in the flanges of floor beams where the 


ire reversed once great while 
ids carried on cantilever brackets. 
CONTINUED STRESSES 
divide this into two parts: Ist. Longitudinal 
only: and Co-existent longitu dinal and bend 


esses 
No. principaliy bottom chord propor 
vhen the are taken into ac- 
thre wind stress exceeds M4 ol the 


live load and dead load stresses, the section shall 


creased until the total stress per square inch will not 


more than the maximum for the live 
loads only, The writer would preter, after tigur 
direct wind stresses explained 
this paper, and adding them the sum 
that adopted for the live and dead load 
ided that said intensity never exceed 21,000) Ibs, 
19,000 for tension members built 
ind shapes. better take into all 
stresses when finding the maximum total, and to 
ch intensity, than to ignore certain important 
ind use a lower intensity. 
braces or inclined end posts: and it is a peculiar 
ut no railway bridge specification yet written 
ground designing properly this 


member bridge; and, moreover, the 
given the importance deserves, even 
dges designéd by our leading bridge companies 
pert engineers. There are three vital considera- 


proportioning batter braces. viz 


are all the direct stresses. and how are they to 
hat is tl greatest bending moment, and how 
computed 
ett proper to be ised, and upon 
ild they be tigured 
wers to these Que.tions are as follows: 
ai. dead load transferred load stresses, 
bending moment is found by assuming 
equal) the total wind pressure upon 
between the four pedestals, and multiplying 
one leeward pedestal by the distance he- 
ter the end pin and the section the 
we under consideration, Some engineers, in 
the bendiag moment thus found, which 
‘ ery great, assume a fxedness of the 
tal, thus down the length 
‘ irl ind consequently the amount of the 
moment, by 50 Although the writer some seven 
computed in this way, he is now convinced that 
thod is wrong: tor the end of the piece cannot 
tixed or heid in any way that even approaches 


— Atibe moving end of the span there is cer- 


tainly enough play between the bottom the pedestal 
and the holding down members, whatever they may be, 
all assumptions rigidity; while the other 
end of the span, even if there were no play in the end pin 
the anchor bolts and the details affected the 
stresses therein are meansstrong enough warrant 
one assuming the connection constitute fixed end. 

The intensity working stress the total intensity 
on the extreme fiber of the section considered, and is equal 
the sum the total direct stress divided the 
tional area the the p!ace considered, and the 
intensity extreme fiber stress the compression side, 
due to the bending moment of the horizontal reaction at 
the the member. The value this total intensity 
should lie between lbs. for short spans and 24,000 
for very long ones. apparently high values 
will often make the sectional area the batter brace 
appear excessive. 

The most effective way strengthen the batter brace 
against bending add metal the form heavy angle 
irons just outside the webs the built rolled 
channels. number the latest Missouri River bridges. 
ail built by the same engineer, show a quite unnecessary - 
defect the design for the reinforcement the batter 
brace; for all the reinforcing metal placed upon the 
inside the form built beam, thus making the 
section of the member decidedly unsymmetrical. and 
weakening instead of strengthening it. 

one these cases which the writer has checked, the 
beam the intensity working stress for com 
bined live and dead loads about while, the same 
area had been added the intensity 
working stress would have been about 
true that the member stands all right for bending, 
even with the worst combinations stresses, and the 
metal under live and dead load stresses not dangerously 
overstrained; nevertheless, there seems good rea- 
son rdisposing extra metal sounscientifically 
make it do more harm than good, when it could easily have 
been distributed advantageously. Possibly the reason 
that the extra metal were divided equally between the 
two sides the member, the leeward batter brace would, 
for combined direct bending, strained about 
higher than the windward batter brace with all the 
metal on the inside: but even then the extreme fiber 
would strained within legitimate limits. More- 
over, not practice overstrain metal once 
a great while, say once in 10 years, by 10. than to over- 
strain every time that thestructure receives its full 
live load ? 

F.—PLATE GIRDER PROPORTLIONING 

opinion among bridge designers, probably owing 
distribution 
ing but little more than rule thumb 
tice; would well for all acknowledge the 
tion, ascertain how satisfactory are our present methods 


investigations concerning stress 


of design: then, if necessary, modify them. 

The questions how the shear the web travels, and 
how the stress on a flange distributes itself over the sec- 
tion, can never determined analytically upon 
that cannot veritied even 
nor can we tell by theoretical investigation what should 
the proper thickness fora consequently would 
well drop these investigations and for 
time. and content ourselves with ascertaining whether 
our present methods proportioning will bear the search- 
ing investigation and attendant exhaustive 
experiments. In the writer's opinion, any web, if propersy 
virder. will bave sufticient sectional area asfaras strength 
than 3 in. for long, deep, single track yirders, provided 
that said thickness give ample bearing for flange rivei-x 
near the ends span, which most cases will. 

ing websof stringers less than 34 in. thick, although he 


believes that plate, when stiffened and 
kept well painted, will its work just well. Does any 
one know of a case where the ,,-in. web of a well de- 


signed plate girder was the cause even 
Some statistics this point, and points 
actual weakness plate girders under traftic, would 
very interesting, and hoped that the this 
paper will bring such matters 

clause Coorer’s specifications stipu 
lates that, whenever practicable, half the sectional 
area of any flange should lie in the two angle irons is a 
very good one, and in the writer's opinion the number of 
preferably 

There important matter neglected most railway 
bridge specifications, viz., the proportioning end stiffen- 
ers the plate girders rest masonry other sup- 
ports. The intensity to use forthe steel end stiffening 
should and the filling plates, there 
should not counted aiding said stiffen- 


Both ends such end stiffeners, and the upper ends 
all intermediate stiffeners deck girders, should cut 
bear against the horizontal legs the flange 
angles. This point often overlooked manufacturing. 

There some difference opinion among experts 
the greatest allowable length unsupported compression 
flanges plate girders, Mr. COOPER placing 30, and 
others low times the width the The 
writer thinks that with the style floor system described 
this paper, where the track ties provide great 
stiffness for the flanges, the limit 

his firm opinion that the proper way proportion 
the section plate girder given bending moment 
does aid resisting, why not allow for its resistance 
There need for going into burdensome calculations 
involving moments inertia cross section, when the 
method assuming that the area the web con 
centrated center gravity each flange will give 
almost identical resuits. course, the web counted 
in, the intensities working stresses for the flanges will 
for girders ordinary proportions immaterial whether 
the flange section proportioned one formula, ignor. 
ing the web, another equivalent formula involvin 
it, evident that girders proportions for 
instance, very deep floor beams where the bending mo. 
ments are comparatively small, the ignoring the aid 
the web resisting bending causes waste metal 
the flanges. 

The paper closes with number suggestions 
omit. 


New Form Ellipse Compass. 

scription the compass for drawing ellipses shown 
the illustration, which seems 
have some novelty and merit. Like most compasses 
this sort, utilizes well known property the 
ellipse follows: The major the sys. 
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Compass tor Drawing 


tem represented the edge 
the board while the minor axis represented 
the groove The compass being below 
described, one point the compass caused 
along the edge BC, and the other 
The pencil point then describes the 
paper underneath one-half ellipse. turning 
the paper the board around, the other half can 
drawn way. The opening the 
pass gives the eccentricity, the position the pencil 
holder the size the ellipse. The groove 
carried little beyond the board and closed 
the practical purpose enabling full half 
tobe drawn, The bent point easily glides past 
this protuberance. place the ruling 
pen may substituted. The patentees this com 
pass are Messrs. GUGOLZ and HOFMANN, 
Switzerland. 


Indian Railways 
From the recent report the Director General 


Indian Railways extract the following 
the main results the past four operation: 


Miles open 16,228 15,758 14,459 
Passenger per mile..... 7.630 


The per cent. expenses earnings has been 
nearly constant The extension ha- 
for years more been nearly constant 
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miles. the present mileage 60% ft. gage 
and metre gage, the remaining being ir- 
regular. 

The average passenger rates are the lowest the 
world, also the standard comfort for passen- 
gers. The average only 0.71 ct. per mile; for the 
tirst class the fare ct.; second class, ct.; third 
and fourth class, the last two classes consti- 
tuting the The earnings per passen- 
ger train were $2.52. The average number 
passengers per train ranged between 302 and 158, the 
last being the lowest any Indian railway, and 
heing rearly four timesthe English and American 
mean, 42. 

The average rate perton was 1.76 cts. 
against 1.66 cts. very low rate, all things 
considered, and much lower than theaverage any 
country. explained, however, the 
very long average haul above The average 
earnings per freight train mile were $2.07, from 
which would appear that the average freight 
train load nearly not bad showing 
comparison with European railways, though much 
helow American practice under similar conditions. 
The average yearly mileage per locomotive only 
10,000, which shows poor management. The em- 
number 16.2 per mile, 
against thiscountry. The accidental deaths 
last year were 454, being passengers. Tne dis- 
tribution operating expenses very nearly the 
same this country. Maintenance way 
tives engine wages and fuel) 


The Proposed Siberian Railway. 


The length and cost this proposed great rail- 
way, nearly all which has now had preliminary 


Cost to 
sub- 
grade 

miles.—~ per 
Name section. Branches. Total. 
yranches to Imsk | 
and rr. Esh- 9,460 
im, Irtish and 
and rr. Tom, Yeni- 16,720 
Angara. 
Graffsky 
stock 22 25,260 
1.86114 12144 $19,200 


The aggregate estimate nearly $143,500,000 
sub-grade, which added over $9,300 per 
mile, nearly $70,000,000 all, for track and rolling 
stock. This estimate covers the cost permanent 
bridges over six great rivers. required that all 
the material shall come from Russia. expected 
finish section about years. Section 6is still 
unexplored, but will surveyed this year. Section 
sections are still liable material 
changes. 

The question employing Chinese labor has been 
raised, but the Ministry seem think that the 
competition with Russians would create feeling 
better avoided, and order has been issued (April 
20) that the convicts are the work, receiving 
one-tenth the determined rates pay, the 
balance expended looking after them. 

cuttings the slopes will depend the nature 
rolling stock kept for mixed 
goods trains daily. The line built 
especially facilitate the transport troops from 
the Amur and the termination pro- 
posed this port considered the military 
authorities too open attack from the sea, 
valley further inland, should not chosen for the 
terminus. 

The great question regards the Siberian rail- 
way general whether the line for tran- 
sit serve local interests, and evident that 
only valuable merchandise could carried such 
long distances land; grain and such goods would 
still water where possible. But nobody pre- 
tends that the railwayis primarily for commercial 


purposes; serve the state, and necessary 
takes mos. totransport troops from the Volga 
over Siberia, whereas rail 

The climate matter serious consideration. 
Frost not supposed the ground more 
than ft.; but where tested round the Baikal sec- 
tions, depth ft., the soil has been invaria- 
bly found frozen hard. Thus the foundations 
structures would frozen soii. Along the whole 
line the temperature for days 

F., and some parts lowerthan 
The averages for the middle January recorded 
Chelyabinsk between Omsk and Baikal 
lowest temperature ever recorded was Irkutsk 
17, 1860, 67° below zero, but 
was actually 36° 

intended that the level the railway shall, 
including ballast, never less than ins. above 
the plains and protection portable hurdles will 
fixed, and larch trees planted along the lines 
these grow well and quickly. The roadbed 
ins. hilly country, and ft. ordinary 
parts the gage will usual Russia, 
ft. 

abstract these details from elaborate paper 
the railway, Mr. CUNNINGHAM, Assoc. 
Inst. 


Anchoring Bolts Stone. 


Experiments this line are recorded the Troy 
holes were drilled limestoue rock, 
all in. deep, and bolts, some three quarters and 
others one inch, were set the holes; around four 
these bolts, sulphur was then poured, lead was 
put around four more, and Portland cement, well 
mixed, around the others. Two weeks later the 
bolts were pulled powerful lever, and, out 
those run with sulphur, one was drawn out 
strain with the others the iron yield- 
ing before the sulphur gave way; three the bolts 
calked with lead also broke place, one pulling 
but those set cement one yielded slightly and 
then broke, while all the others broke place. 
tests made under these circumstances are regarded 
fairly demonstrating that Portland cement not 
only cheaper for setting iron into stone, well 
less likely the iron, but stronger and 
much more easily applied. 


The Compressive Brick. 

our issue Dec. were published the results 
tests recently made the Watertown Arsenal 
the compressive strength bricks made the 
Chicago Hydraulic Press Brick Co., Porter, 
These tests showed ultimate strength 95,000 
170,500 2,860 4,973 Ibs. per sq. in. The 
average was 3,972 lbs. per sq. in. 

Dec. was made the Watertown Ar- 
senal pressed made the Na- 
tional Brick Tile Co., Bradford, Pa. The test 
before was made with the brick placed flat, and 
the compressed surfaces faced with plaster-of-paris 
secure even bearings the testing machine. The 
brick measured 8.12 4.08 ins., having total face 
area 32.72 The first crack developed ata 
pressure 305,000 and the brick crushed 
364,300 Ibs., Ibs. per are not in- 
formed the process which this brick was 
made and its treatment the kiln. isof interest 
note this connection that the compressive 
strength granite paving blocks only 12,000 
20,000 per sq. in. 

note this connection test four bricks 
reported Prof. CARPENTER, Cornell 
University the last number The Clay-worker. 
The bricks were from clay obtained near Ithaca, and 
were made brick machine, No. being 
afterward repressed hand press. was 
burned until was partially vitritied. No. 
showed the least strength, was made from surface 
clay. testing the bricks were placed edge, not 
flat, the testsabove. The sides were dressed 
anemery wheel give parallel faces; and sheet 


thick paper was placed between the brick faces and 
the plates the testing machine. The crushing 
strength Brick No.1, Prof. CARPENTER believes 
the highest any brick record. 


Area side, sq. ins....... 16.95 17.92 
Stress at Ist crack, Ibs. 208,000 81.000 

Stress at crushing, Ibs..... 254,000 172,000 180,000 141,260 

Sq. Im... 14,990 9.300 10.900 7,880 


Pipe Line Laid with Mannesmann Tubes. 


Verein fiir given Poly 
technisches Journal, the information 
regard the use the remarkable Mannesmann 
tubes for pipe line pump from Baku 
westward. (See ENG. News, 12, The 
process manufacturing these tubes the para- 
doxical process exterior rolling solid ingot, 
which expand into tube closed both 
ends, was fully described our Ang. 1800, 

Experience with the pipe line shows that the 
terial thus worked extraordinarily homogeneous 
and reliable, that the finest screw-threads can 
cut the tubes with ease. They are 


leakage any kind occurred the whole 
miles long. The sleeve simply screwed 
the connected pipe and the next pipe screwed the 
former. The seamless tubes are easily into 
small circles. This remarkable attribute was made 
use bending them into spirals for expansion 
connecting pieces; those have about ins. di- 
ameter, while the tubes themselves have inside 
those spirals, which are connected with the 
straight tubes the way described. can 
turned while still providing for expansion 
serting such there are not many obsta 
cles encountered, the conduit lies for the most part 
straight line. the each kilometre 
miles) the whole length was fitted with two 
these order provide for the expan 
sion and contraction the conduit, caused 
changes; but afterward only one was 
employed. Perhaps even that was unnecessary, 
such device used our pipe lines this coun 
try, but illustrates the quality the pipes that 
should possible treat them this way. 

pipe lines the only provision for 
pansion which has been found necessary lay 
the pipe very long, flat, reversed curves, which 
connection with the surface irregularities found 
answer all purposes. Doubtless the temperature 
strains the metal are greater this process than 
complete spirals are used, however. 


New Refuse Destructor. 


The London gives description new 
refuse destructor which the Aston, Local 
Board purpose erecting their sanitary depot, 
Chester St., cost some $30,000, the engineer 
being Mr. surveyor the Local 
Board. The refuse put into the and 
contaius refuse coal and other com 
bustible material keep the furnaces going when 
onee lighted, other fuel being 
temperature the furnaces ranges from 
1,000° Fahr., according the tiring: and considera 
bly less heat than the lower sufficient 
ually destroy any germs disease, and con 
sumethe injurious products combustion before 
they are passed into the open air. Patent fume 
cremators are also provided through which all gases 
from the furnaces pass overa fire the temperature 
which sometimes reaches from which 
they are conducted into chimney shaft 160 ft. 
sufficient develop will utilized for 
driving machinery and generating electricity, and 
dealing with the clinker residuum which will 
left after the burning. residuum can ground 
for concrete mortar, made into paving blocks 
used the construction streets, and suitable 
boiler provided the main flue the destructor. 
The amount house refuse, street sweepings 
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f thiscan be carted to tip, and about 10,000 loads 
sold farmers for the land. Each the 
the refuse destructor, estimated, will 
urn from tons per day hours, and the 
ells Should burn, properly stoked and attended 

22,000 tons The works consist 
the cell destructor, roofed over, and inconnection 
with the Jones’ patent fume 

lined approach for the carts drawn 
the refuse thetop the furnaces, which 
ground level and fed from above, 
vill also provided, 


The Compressed Air Supply Offenbach. 


Ihis industrious little town is near Frankfort-on-the- 


Main, where the International Electrical Exhibition is 
win progress, It has just completed and started an in- 
air supply, similar the much larger enterprise 
Paris. the first town Germany where 
this kind has been inaugurated, and the 
used for small motive powers. The work has 


i they have now, we believe, in hand the erection of an- 
ther complete plant for town Switzerland. pres 
there are about ft. total length cast iron main 
th 26 valves, about 5.000 ft. of I ft. diameter, 5.000 ft. of 
diameter, and diameter. The joints 

sre all made with india rubber rings. This network of 
pes, after being laid in the streets, was tested with the 
wing results: With 634 atmos- 


pheres kept up for 70 hours, the loss per hour 
only 1.99 cu. 0.028 cu. per hour 
per kilometre. The pumping station is a handsome 
ding lighted electricity, and containing the 
compressors, boilers, reservoirs, &c. The 


compressor kept atmospheres. The steam 
the compound horizontal side-by-side type. 
condensing, and has two cranks with 
The steam expands, two cylin- 
but the novel feature that the air compressed 
two other which are placed tandem, one after 
each steam tirst compresses air 
mpheres, and the second completes the pressure up 
special arrangement cools the air 
the evlinders and in the receiver betweer. them, by means 
water jets. the whole machine 
estimated at 87°. The steam cylinders are about 22 ins 
ins. diameter 3.28 ft. stroke the air cylinders 
ire about ins. and ins. diameter, and have the 
same stroke, each air piston worked direct rods 
from the the corresponding steam piston. The 


engine said consume Ibs. steam per indicated 
HP. per hour. most remarkable feature the high 
peed attained by the air pumps, viz., 75 revs. per minute, 
equal ft. per minute Altogether most 


mplete and interesting installation.— Engineering. 


The Lauffen Water Power. 


available water power for the plant 


the Portland Cement Works Lauffen, the 
Neckar, part which now being used supply 
the Frankfort Electrical Exposition, has 
ft. meters), according Polytech 
hes The flow water 10,000 11,100 
per second, and furnishes thereby absolute 
2,000 HP.,of which, assuming 
turbines, each with wheels, 608 HP. all, fur- 
nish power for the cement One turbine 
serves light the town Lauffen and the 
cement works, and also furnishes power for electric 
Another intended furnish light and 
for the town Heilbronn the near fu- 
ture. The about 300 HP., 
which transmitted power the International Elec 
method now famous. Power transmitted direct 
dynamo bevel gear, that with revs, 
the turbine the dynamo makes 155. 


INTER-CONTINENTAL RAILWAY reports pro- 

ress Dec. 18, through the Executive Committee, 

has surveyed three lines through Guatemala, from 
the Mexican boundary Guatemala City. One line 
follows the coast: the second through the coffee 
and the third goes through the highlands 
inthe interior. Corps No. under Mr. 
SHUNK, started Ecuador, and had sur- 
the Cauco River. They are bound for Pan- 
Corps No, under IMBRIE MILLER, 


but caused Mr. return the 
States, the party charge Mr. KELLY. 
This corps worked from Quito south, and has reach* 
the boundary Peru, distance 450 miles. 
They will survey along the Maranon Cerro 
Pasco, the terminus the new Oroya Railway. 
Next summer another corps will continue the sur- 
vey through Bolivia connection with the new 
Brazilian line leading Rio Janeiro. far 
very great engineering difficulties have been en- 
countered these several 


THE INTRAMURAL TRAFFIC CHICAGO under 
consideration committee street railway and 
city The tirst problem considered 
that temporary relief, and various plans will 
probably presented. The problem permanent 
relief increased facilities will taken later. 
The following recommendations have been made 
committee the Taxpayers’ During 
the morning and evening, the num- 
ber cable trains should increased the full ca- 
pacity the loops, and the number horse cars 
should increased, far can done 
interfering with cable lines crossings and 
common tracks. Short trip cars should run 
routes extending miles from the center, and 
they should run separate routes, wherever 
such can found, interfere with the 
through cable lines. Means should taken en- 
force speedy completion the two elevated roads 
now partially completed. The principal railway 
lines running into the induced, 
possible, elevate their present passenger tracks, 
and should urged increase the accommodations 
which they now afford suburban run- 
ning frequent and rapid trains, making half-mile 
stops. 


AMERICAN IRON SHIPS the highest class, 
builder, can now built America low 
prices the Clyde, the Mersey the Thames. 
will contribute the January number the 
North American Review article this 
position, and supporting with many facts from 
his experience and knowledge. 


THE HEIGHT BUILDINGS CHICAGO 
practically limited future the recent decision 
the Chicago Fire Underwriters’ Association 
charge high rate insurance buildings beyond 
the limits fixed the Association. The resolution 
passed was the eftect that the height all 
buildings fire-proof construction should not 
more times the widtn the street, and 
that wide streets such building should exceed 
120 ft. height. The limit buildings which are 
not fire-proof and the resolution expresses 
the opinion that buildings except those used for 
whether fire-proof not. 


THE CHICAGO SHIPYARDS have laid the keel for 
two steel vessels, and expect begin two more 
shortly. 

THE NEW RAILWAY STATION HAMBURG, Ger 
many, cost 50,000,000 marks, about $12,000,- 
says the London The new sta- 
tion Cologne, says the same journal, the 
largest and finest Germany and will require nearly 


THE RIVER BRIDGE Co., Mr. 
DENTHAL, engineer, revised plans ap- 
proved acting Secretary War Grant. The new 
plans provide for height 150 ft., center 
mean tide. 


THE RIVER IMPROVEMENT CONVEN- 
TION, lately session Detroit, demands 
from Congress annual appropriation $5,000,000 
for the Missouri and $7,000,000 annually for 
the Mississippi River, long the work may need 
it. wants these appropriations separated 
from the river-and-harbor 


THE HOP INDUSTRY, shown Census Bulletin 
No. 143. showsan increase from 133,000 bales (of about 
200 Ibs. each) 1880 about 200,000 bales 1889 and 
the latter year, however, the product was 
worth cts. and the previous year only 
New York produces about half the total crop 
the acreage. The remainder the crop 


all raised the Pacitic coast. Ten counties 


only, fivein New York, two each Washington 
and California, and one Oregon, produce 
the total crop. 


the Short Electric Railway for use the Atlan- 
tic Chattahoochee The engine 
weigh tons, and will driven one double re- 
designed pull ordinary freight cars 
tons each speed miles per hour, and 
surmount grades 


THE UNITED STATES PORTELECTRIC Co, 
incorporated, with $2,000,000 capital, for the rapid 
transmission mail and express matter. The pres 
ident the company Mr. for 
merly Postmaster-General the United States. 
line between New York and Brooklyn talked of. 


LARGE STEEL PLANER, Weighing 150 was 
recently shipped from the Pond Machine Tool 
firm, and two others dimensions are 
being built from the GREEN- 
The bed this planer weighs tons, the 
table tons and tons. The Pond 
Co. has already made six gun-lathes for the Govern- 

THE DREXEL INSTITUTE, which was dedicated 
Philadelphia last week, was endowed with $1,000,000 
that occasion Mr. Drexel. The institute itself 
cost about half that sum. The carrying out this 
most laudable benefaction his lifetime conveys 
lesson other rich men who propose leave the 
execution their plans exposed the interpreta 
tion executors the efforts contesting 
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RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

this railway from Plymouth Middleboro, Mass., has 
been awarded Bros., Franklin, the 
work completed July 1892. 

Alloway Quinton, J., 4.2 miles, has been opened for 
tratHe.—Contracts are now being let for double tracking 
the Mount Joy branch from 
Pa.—Contracts will soon let for building the Roxbor- 
ough from point the Chestnut Hill branch 
the Trenton cut-off, about miles. There will one 
ft. bridge the line. 

Odessa & Middletown, The grading on this 444-mile 
railway from Odessa to Middletown, Del., is nearly com- 
pleted and tracklaying making good progress. 
pected have the line completed 20, 

Wabash, 


ex- 


About 400 teams and a large force of men are 
now work the extension from 
Hammond, 

track follows during the present year: South Newmar- 
toSouth Berwick, Me., 5.95 miles; Cliftondale 
West Lynn, Mass, 3.9 miles; Ipswich Salisbury, 
11.5 miles. 

Projects and Surveys. 

Columbus & Westerville.—At a meeting of the stock- 
holders recently held the organization of this company 
was completed the election the following ofticers: 
retary, Meeker, and Treasurer, Adam Innis. Pre 
parations are being made for beginning the work. 

meeting the the following ofticers were 
elected: President, Henan Wallbridge; 
dent, Karnes: Secretary and Manager, 
Treasurer, John Slater, and General 
Garland. company proposes build road 

Syracuse Oneida Lake.—This whose 


trom 


corporation was noted our issue Oct. 17, proposes 
build railway from South Bay, 


to 
Messina Springs, Y., miles 


Where connection will 
with the proposed Syracuse, Eastwood Heights 
dall, Syracuse, Y., Engineer. 


Existing Roads. 

West Virginia stated that track 
laying has begun south Sutton, Va., the exten- 
sion the Gauley River. complete the 
line far Elk River this season and then discon- 
tinue work until spring. 

Roanoke has been com 
pleted the extension from Winston, Roanoke, 


Va., and the road will put operation about Jan, 13, 
1S). 
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South work tracklaying the 
extension north from Pemberton, Fla., progressing, and 
verness, Fla., where connection will made with the 
Silver Springs, Ocala Gulf Ry. The extension 
the line connect with the Florida Western 
Ry. under consideration, and will probably com 
menced within time. 

Projectsand Surveys. 

Champion Lumber Co,—This company will construct 
a 416-mile, standard gage tram road for logging purposes. 
Steel rails weighing per yard will used. 
Brandon, Meridian, Miss., Chief Engineer. 

East Virginia bill has been intro- 
duced into the Virginia Legislature charter this com 
pany build railway from some point Hanover, 
Spottsylvania Caroline counties, some point 
Bay Gloucester, Matthews Middlesex 
counties. are: John Tyler, 
Montague, Anderson and others. 

have been introduced into the Vir 
ginia Legislature the Virginia Pyrites Mining 
Co. end the Allegheny Lron Co. build railways. 

Florida, Georgia & Carolina.—A bill is before the 
South Carolina Legislature chartering this company 
build from some point the Savannah River 
near Mt. Carmel, via Abbeville and Greenville 
the North Carolina line. 

Walterboro & Otranto,—A bill is before the South 
Carolina Legislature chartering this company build 
railway from a point near Walterboro, S. C., via Sum- 
merville Otranto, Among the incorporators are: 

South Carolina.—Bills have been iutroduced into the 
Legislature chartering the Augusta, 
Aiken Sumter Co., and the Eutawville Sum 
merville Co. 

railway from point St. Andrew’s Bay 
Washington Co., north point the Ala- 
line Holmes Co., Fla.; then point 
Bay. east Calhoun Co., 
thence from Apalachicola Franklin Co, 
Joseph, thence point the Alabama line, 
the county Jackson. The length the road will 
190 miles; the capital stock $3,600,000, The incorpora- 
tors are: Fuller, Roswell Shinn, John Cailey 
Chipley, Fla., and Martin St. Andrews, Fla. 

NORTHWEST.—Existing Roads. 

Canadian Souris extension has been 
completed the Moose Mt, Creek and will soon opened 
for 

St. Louis Superior miles 
the grading have been completed this belt line Du- 
luth, Minn., and Superior, Wis. 

Existing Roads. 

this company will build extension from Black River 
Alexandria, La. 

Velasco begun this 
railway from Velasco Arcola, Tex., miles. 

Houston, Central Arkansas & Northern.—It is 
stated that tracklaying has been completed on this rail- 
completed to that place ina few days. The bridge across 
the Red River Alexandria well along toward com 
pletion, and unless unexpectedly delayed will finished 
1891. 

Topeka Santa company will 
soon begin surveys from Salem Mt. 
Mo. 

Pan has commenced this line 
south from Victoria, Tex. 

Mississippi River Bonne Terre.—The extension 
this railway Doe Run, Mo., miles, has been com- 
pleted, and will once opened for tra 

Projects and 

Arkansas build line railway from point the 
Missouri line Boone Co, south point the Mis- 
River Crittenden distance 225 miles 
Among the incorporators are: Webster, Had- 
ley, W. R. Jones and others. 

The surveys have been completed for this 
way and che right of way is all secured. ‘The company 
will all construction work itself and expected 
have the line ready for tracklaying March 10, 1892, 
opened for traflic month later. work will light; 
naximum grade 0.6°, and maximum curve 4°, The route 
is through a farming and timber country, and the princi 
pal business the will timber and timber 
products and in farm produce. C. W. McCrea is Chiet 
Engineer. 


ROCKY MT. AND PACIFIC. Existing Roads. 
Great ork well advanced the spur 
connect the Pacitic extension with the Northern Pacitic 
Sand Point, Idaho. soon this completed 
expected begin tracklaying from this point both 
east and west the Pacific Extension. 


ENGINEERING NEWS. 


Rio Grande Southern.—Tracklaying has been com 
pleted this Colorado railway. road runs from 
Dallas Durango, about 160 miles, which 121 
miles been built this year. 

Santa Fe, Phaniao & Preseott.— Vhe surveys are well 
advanced this line from Pheenix, north Pres- 
cott, Ariz., and from seems probable that the 
line will rapidly constructed. The work will quite 
heavy; maximum grade will three tunnels, 
the longest of which will be 1,700 ft. Contracts, it is stated, 
will soon be let. N. R. Gibson, Phoenix, Ariz., chief engi- 

FOREIGN, 

extension this railway Tuxpan, Mex. The 
would, stated, pass through rich country. 


CITY TRANSIT. 

Electric Railways.— Brooklyn, ¥.—The Board 
Aldermen has passed ordinance authorizing the street 
adopt the overhead wire system electric 
traction. The companies are use iron steel poles not 
over 20 ft. high, placed on the curb line, and are also au- 
thorized hang their wires from the elevated railway 
structures. The speed limited miles hour. Each 
company isto give a bond of $150,000 to indemnifyhet 
city against damages, but provision made for any 
payment the city for the privilege granted. 

Atlanta, Ga.—The Atlanta Chattahooche Ry. Co. 
has adopted the Short electric system. The road will 
miles long, laid with steel rails, and will used 
freight and passenger The power house will 
150 boilers 150 HP. and Short dynamos 
150 HP. There will be 4 closed and 6 open ears, built by 
the Brill Co., Philadelpbia, with gearless motors 
HP.to each. Mr. Simmons President the 
company. 

Velasco, Velasco Surf Side Ry. Co. has 
awarded the contract for the construction its electric 
road Downey Bros., Houston, Tex. 


New Electric Ry. Co., 
and John Adsit; $50,000. Ottumwa Electric Ry. 
Ottumwa, Ia.; Sax, Geo. Daum and Calvin Man- 
Woodwortb, Lewis Leach and Morris Messenger 
Railway Development Co., San 
Fitzmaurice; Ottawa, Starved Rock West- 
ern Electric Ry. Co., Ottawa, Walther and 
Huehl; 


New Supervisor the town Flush- 
has asked the County Board Supervisors for 
authority to bond the town for two-thirds of the cost of 
macadamizing the Jamaica and Flushing road. 

project for county road San Diego 
from Station, the terminus the San Diego, 
sideration, and has been reported upon Allen, 
County Surveyor, and Toop and John Ginty, Road 
Viewers. upon railway over the same route 
has been made Mr. Robt. Stanton, Ain. Soc, 

Pennsylvania.—A boulevard from Scranton to Elm 
way ft. wide, and cost $20,000 


TUNNELS AND CANALS. 


Bridges.— Boston, Mass.—Sealed proposals will 
received until Jan 1892, for constructing St. bridge 
Plans and specifications can the the 
City Engineer, Wm. Jackson, City Boston. 

Ft. Myers, will received until Jan. 
1892, for building a bridge over Orange Creek. F. J. 
Wilson. 

West Superior, stated that the Duluth, 
Red Wing Southern Ry. will once build 
bridge this place. 

City, city engineer has prepared plans 
iron bidge over Perry Creek, Fourth 
will cost about $4,000, 

St. Paul, Minn.—The city engineer bas been ordered 
prepare plans fora bridge along the line Grove 
East Seventh and along the line Burr St. Wood- 
ward Ave 

St. Louis, Bids will received until Jan. for 
removing bridge No.3 Forest Park and replacing 
with stone and iron structure. Board Im- 
provements. 

Kansas City, Mo.—The ofticials of the Kansas City, 
Fort Scott Memphis, the Atchison, Topeka Santa 
and the Chicago, Burlington Quincy Cos. are 
contemplating expending $25,000 for the construction 
iron viaduet Brook St., from Twenty-third Lib 
erty St., distance 600 ft. The viaduct will cost about 
$35,000, and the city will be asked to donate $20,000 
toward its construction. 

King Co., Wash.—Bids will received until 
for constructing iron bridge, with steel piers 


WATER-WORKS. 


NEW ENGLAND 


commissioners favor high service system for Wilson 
Hill, will include pumping station drawing water 
from Lake Massabesic with 
plant, 20,000 ft. pipe and The esti- 
mated cost about $136,000. 

Williamstown, reported that the Williams 
town Company will build and supply 
water for domestic uses from a spring recently purchased. 

West Medway, reported that the proposed 
Medway Water Co., noted last week, intends supply 
this place also, and that the supply will be from a reser 
voir. 

MIDDLE. 

Afton, N. ¥.—The Afton Water Co. was incorporated 
Dec. George. Brooks, Warren Lamb and others 
Cooperstown, N. Y., the former ho!ding the majority of 
the stock, which fixed $21,000. 

Ballston Spa, people have appointed new 
committee increase the water supply, including 
Matthew Vassarand Tracy. The people also re- 
quested the village trustees engineer 
vestigate the best method utilizing such water 
now available, 

Dryden, 
works, 

Medina, N. Y¥.—Proposals for the construction of 
works are wanted the village trustees until Jan 

Newburg, 


The sum has been voted for 


A special commission to have charge 
the construction the proposed improvements 
der consideratio n, An election to vote $135,000 for the 

New Rochelle, N Y.—A Worthington 
pump has been contracted for. 

Syracuse, Hill, Chief Engineer the 
Syracuse Water Board, informs us that the commission 
appointed appraise the property the Syracuse Water 
Co. has placed its value at $850,000. Thisis the amount 
named Croes his report Jan. 28, but 
is¢not stated whether it is intended to be the same or is a 
The city has authority buy the works. 

Warsaw, N. ¥.—It is reported that the village trustees 
have been talking of submitting to popular vote the feas 
ibility of works to be owned by the eity. The present 
supply furnished company. 

Stockton Township, Camden).—The people 
have voted contract with company for water from 
artesian wells 

Reading, Pa.—Bonds to the amount of $150,000 wil 
probably be issued soon to pay for new mains. 

Somerset, borough has voted bond 
for works. 

Sumter Bids are wanted fora franchise 
granted the city. Pringle, Jr., City Clerk. 

Council proposes crder election 
to vote on the issuance of $50,000 for water works and 
sewerage systems. seems that the works contracted 
for with the late Nelson ‘iift have not been built 

Birmingham, Ala.—The Birmingham Water-Works 
Co. has engaged consulting engineer J. T. Fanning, Min 
neapolis, report additional supply 

Harriman, Harriman Water Co. has been 
organized and filed articles incorporation 
Roberts and others. The temporary the 
Tennessee Land Co., and, noted last week, its franchise 
has been sold tothe new company. Itis expected that 
the construction of permanent works will be started soon. 


NORTH 


Bowling Green, O.--The council has been requested to 
secure information regarding the construction ot works, 

Cincinnati, O.— Representatives various commer 
cial bodies have proposed a bill to be presented to the 
legislature, which provides for the appointment of four 
commissioners build new works, witha daily capacity 
Boyden is interested. The proposed bill is published in 
full in the Commercial Garett 


of 100,000,009 galls.. at a cost of $6,000,000 or Je 


Madisonville, O.—The council has appointed a com 

Delphi, works were tested Dee. 
Morgan, was engineer. 

Sault Marie, Mich city 


a 2 500,000 


itor 
gall. Worthington pumping engine. 
the issuance of $15,(00 of bonds for water- works and se wer- 
age. 

Palo, Ill.— A test of the new works wastc be made Dee. 
19. G.C. Morgan, Chicago, was the engineer and 


I con 
tractor. 

Winnetka, IU. Prospects for works are reported as 
favorable, Mead & Coe having offered to Jonate the neces 


sary land. 

Green Bay, Wis.—W. Ky Harringtor. Superintendent 
informs us that about a mile of new mins has been 
dered for next year. 
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NEWS. 


Dee. 26, 1891. 


NORTHWESTERN. 
ige works noted last week were opened Dec. 26. 
( L.. Hardy is recorder. 
ch Barker Bros. are interested. 
SOUTHWESTERN. 
Pass, for building city works will 
ived until Jan. 19, regardless of the suit brought to 
legality the incorporation the city. Should 
latter be declared illegal an election to reincorporate 


! be held at once. 
The city works may improved ata 
PACIFIC, 
Santa 
scorporated ; capital stock, $150,000. W. L. 
president; A.C. 
Blanchard, 
ballejo, 


Sherman, 
t of SS,000, 


Santa Paula, 


Paula Water Co. has 
Hardi- 
Hardison, secretary,and 
vice-president. 

Cal, 


ured, 


Estimates the cost city 
Address Engineer Simonton. 
FOREIGN.. 


company 


works are 


been formed, with Richard Honey, 
ini others as directors, 


ARTESIAN WELLS. 


water company will sink 
Light informs that the new well 


and that its completion another will 
the fourth. 
Ore, An 


rated to 


ad, tkKing 


artesian well company has been 


ink wells the Rogue River Valley. 


IRRIGATION, 


‘ ree McCoy, of Portland, and Joseph Merchant, of 
la, filed claim for 1,000 second-feet water 


from the Walla Walla River, miles above 
la. dam across the river and high 
land between Walla Walla and the Snake 
Columbia rivers can be irrigated, 

Cal.— The legality of the organization of the 
Irrigation District has been established and 


voted, 


wres ol 


Lisinere, 
ted that bonds, already will issued and 
Arrangements have been made, accord- 
reports, fora supply water from the Bear Valley 
orange, Cal, The News of this place states that the 
Ana Valley Irrigation Co, 
fift. of their canal 
the Riverside and land east the 
=. kh. Langworthy have been appointed as a 

prepare for the formation the district. 
san Marcos, Cal 


proposes to cement 


The recent irrigation election was 
unanimously for irrigation. Borden has 

cted treasurer and 3. R. Golden is one of the di- 

the district. thought likely that Moffett, 

kins Clarke, Syracuse, Y., may secure con- 
furnish the district from the San Luis 

has already from the adjoining dis- 

of Escondido. 
The formation the Montague Irrigation 


has been voted. Walbridge and 
bra re directors. 
New Companies ,—North Side Lateral Irrigation Co., 
Morgan, $5,000; Hill, Gordon and 
Pecos Farms Co., Eddy, M., 
farming and developing irrigated lands, constructing 
rating irrigating ditches, etc. 


SEWERACE AND MUNICIPAL. 


Vassachusetts 


Irrigated 


Sewers. Revere. The committee re- 
the question sewage 
the town drain 
and Beachmont gravitation into the ocean; 
Oak Island and Point Pines district drained 
River, and that the part thetown 
The estimated expense 
e report was accepted and bids will be asked. 
Meriden. appropriation $85,000 
rage has been voted. 
Falls. 


for 


consider 


sal reports as follows: 


ola 


(onnecticut 


Saies 


Engineer Johnson 


sewerage 


wara has 
The 


are busy formulating some proposition 


ia plan system. 


»a vote of the people. 


open letter Mayor 
if the Lewis-Mercer Construction Co., of New 


for several sewers Division were awarded 
Peter Son, $72,220. There were other bids 


age tre 


Indiana 


$103,666. 
Bloomingdale. The sewer committee has 

d that the drainage of Ward 9 is a necessity that 
t be deferred longer than next spring. The com- 
has also decided upon brick sewer 


tributary 3-ft. brick sewers for the drainage portion 
the city. 

Michigan.—Detroit. City Engineer Ludden reports 
that sewers aggregating 17.980 ft. and estimated cost 
$91,733 should constructed soon possible. 

Colorado.—Denver. The asked for 
additional $20,000 complete the tributary sewers. 

California.—Oakland. The Grand Jury recommends 
that wooden sewers reconstructed with iron- 
stone pipe; and also recommends other sewer improve- 
ments.——San Mateo. franchise has been granted 
Reid construct and maintain main sewer with 
branches and connecting sewers and along certain 
public highways and streets San Mateo Co, 

cided pave with sheet asphalt 
are under consideration. 

Estimates been submitted for 
paving on7 streets cost $188,460. 

The city budget for next year 
contains $40,000 for street paving, increase 
over the past year. 

City Engineer Hook reports 
that the contemplated paving around the custom house 
will cost $10,900 and $9,000 

Utah; $15,000 for sewers. Ridgewood, 
J.; $60,000 for street improvements, voted 
Dec. 30. 


has been de- 
one street and others 


ELECTRICAL. 
Electric Pa. 
expend $15,000 for electric lights. 

Mobile, city desires bids plant 
capacity 200 arc lights 

Dayton, City Council has contracted with 
Burkhalter Gibson putin plant. The city agrees 
take more lights $120 per month for years. 
Nashville, plant will soon established. 

Pekin, Ill.—A franchise last years has been 
granted company headed George Herget and 
Henry Smith. 

Dubuque, Mayor finds that the city could 
save $1,000 per month operating its own plant, and the 
City Council has the matter under consideration. 

Milwaukee, Badger Co. has 
been awarded the city electric light contract 
years year per light, 

Santa Barbara, Cal.—A franchise has been granted 
the Nationa! Electric Development Co. for 
lights and power. 

New Electric, Heat Power Co., 
Jersey City, operate Bayonne and Jersey City, 
and New York City; Cole, Frazer and 
Crawford; Adirondack St, 
Telegraph Telephone Co., New York; 
Sprague and Pratt; $75,000. 


CONTRACTING. 


Haute, Ind.—A contract for 
pipe sewer, with manhole and catch basins and 
pipe leading them, has been awarded Glick 
cts. per ft., including manhole and catch basins. Other 
bids from per ft. for the with 
manholes $18 $35 and catch basins $56 $65 extra. 

Dredging.— Boston, Mansfield, 
U.S. Engineer Office, has opened the following bids for 
dredging Boston Harbor: Metropolitan Dredging Co., 
Lynn, Mass.; cts, per cu. yd., measure; $10 per cu. 
yd. for removal bowlders over tons. Charles 
Souther, Boston; cts.; bid. Augustus Wright, 
Me.; cts.; $4. 

Setting Brooklyn, contract for 
setting gas lamps Evergreen and Hamburg Aves. has 
been awarded the Williamsburgh Gas Light Co. $25 
per lamp post. 

Paving Cambridge, Mass.—The Committee 
Roads and Bridges has awarded the contract for 200,000 
granite paving blocks Lombard $37.85 per 
Other bids were from $38.50 $43.90. 


PROPOSALS OPEN. 


Brick Neb.—About 35,000 sq. yds 
brick paving, courses brick sand. 
will embrace miles streets. 
Engineer. Jan. 

Cement.—San Francisco, Cal.—For furnishing 1,900 


intended 


for another 


Lawrence 
Webb, 


The contract 
Davis, City 


bbls. before March 31, according specifications; also 
sundry work and materials. New City Hall Commission- 
ers. Jan. 12. 

and material for plumbing and gas- 
piping U.S. building Port Townsend, Wash. 
Edbrooke, Supervising Architect, Treasury Department, 
Washington, D.C. Jan. 

the entrance Honolulu Harbor, 
Hawaii, depth not less than ft., length about 
1,100 ft., width not less than 200 ft. Hydraulic dredger fur- 
nished free government. Specifications the oftice 
the Consul-General, 302 California St., San Francisco. 
Jan. 14. 

Drainage Pump.—New La.—For the con- 


struction adrainage pump. Otto Thoman, 
Feb. 18, 


Valves and Castings. valves and steel castings 
for the Washington Navy Yard. Lasier, Bureau 
Provisions and Clothing, Navy Department, Washington, 
D.C. Jan. 

Public Building.—Cut stone work and brick work 
the superstructure the United States building New- 
Edbrooke, Supervising Architect, Treas- 
ury Department, Washington, Jan. 

MANUFACTURING AND TECHNICAL. 

The Richmond Locomotive Ma- 
chine Works, Richmond, have order for ten- 
wheel engines for the Chesapeake Ohio. The Baldwin 
Locomotive Works, Philadelphia, Pa., have orders 
hand for engines for the Lehigh Valley, and for South 

Cars.—The Jackson Woodin Co., Berwick, Pa., 
has order for 1,000 freight cars for the Lehigh Valley. 
The St. Charles Car Co., St. Charles, Mo., building 
passenger cars for the Chicago, Burlington Quincy, and 
box cars fora Minneapolis firm. The Litchfield Car 
Works, Litchfield, are building 500 freight cars for 
lease. The Brill Co., Philadelphia, Pa., will build 
electric cars for the Second Ave. Passenger Ry. Co., 
Pittsburg, Pa., and electric cars for,the Atlanta 
tahoochee Electric Co. The Central Equipment Co., 
Terre Haute, has been organized build cars; 
$50,000, President, Robert Cox. 

The Automatic Temperature Regulator for steam 
treated cars made the Consolidated Car Co. will 
used good portion the Delaware Hudson 
senger equipment this winter, and considerable 
number New York Central Hudson River cars. The 
Consolidated Co. equipping 106 new coaches the 
latter road with improved system steam 
heating. 

The Eppinger Russell Creosoting Works, lately 
burned Long Island City, are being rapidly rebuilt and 
working order about days. The new plant 
will much improved and will include cylinders ft. 
diameter and ft. long, with daily capacity 
000 ft. M., making the works among the largest and 
most complete known. singular feature the fire was 
that oil was lost, twoof the largest tanks 
dead oil coal tar were full and had open tops. The 
wooden the tanks was burned, but the 
water the top the oil remained there, due the 
greater specific gravity the oil, and protected from 
fire. All connections with these tanks are made from the 
bottom and from water always stand top 
the oil. The present tank capacity 150,000 

New Valve Mfg. Co., Elizabeth, 
Lyman, Birdsall and Horace Will 
iams; Car Window Ventilator Co., 
Detroit, Mich., manufacture the Reynolds Ventilator; 
$10,000.— Alabama Bridge Co., Anniston, Ala.; Presi- 
dent, Houser; Engineer, Robertson. 

The Berlin Iron Bridge Co. has contracted with the 
Detroit Dry Dock build modern 
machine shop, for the Dry Dock Engine Works. The new 
shop will 201 ft. ft., with the main part 200 ft. 
long, wide and bigh the clear. Two ton 
cranes will cover the whole length, with ft. 
clear the cranes. Every necessary modern appli- 
ane will added, including the latest machinery, electric 

ight, ete. 

Metal Market Prices York: $30 
$30.50; $21 $21.50 for iron and $15 for 
steel; girder rails, $40. Pittsburg: $30; old rails, $23 
$23.25 iron and $17 $18 for steel. Chicago: $31; old 
rails, $20.50 $21 for iron and $14 $15 for 

Track steel angle bars, 1.7 
1.9 spikes, 2.15 2.25 cts.; track bolts, with 
square and hexagon nuts. Pittsburg: splice bars, 1.7 
1.8 cts. for iron steel; iron steel spikes, 
cts.; iron track bolts, 2.65 cts. with square and with 
hexagon nuts. Chicago: splice bars, 1.8 1.85 cts. for 
iron and steel; spikes, 2.2 cts.; track bolts, 2.7 
2.75 ets. with hexagon nuts. 

Pipe.—Cast iron, $20 $30 per ton. Wrought iron, dis- 
counts follows, Pittsburg: and 47% per cent. 
black and galvanized butt-welded; and per cent. 
black and galvanized lap-welded. Casing, per cent. 

Foundry Pig York $14.50 $18. 
burg: $16. Chicago: $14.25 $16. 

St. Louis: 3.9 cts. 


Pitts 
Chicago 4.05 


Structural Material.—New York: beams, 3.1 cts.: 
3.1 angles, 1.9 2.1 tees, 2.4 
2.75 sheared iron plates, 1.85 2.25 cts.; steel plates, 
1.9 2.1 cts. for tank, 2.15 2.3 cts. for shell, 2.4 2.65 
channels, 3.1cts.: angles, 2cts.; tees, 2.5 
universal iron mill plates, sheared steel bridge 
plates, 2.1 2.2cts.; refined bars, 1.8 1.85 cts.; steel 
plates, fortank, 2.15 2.2cts. for shell, 2.35 
2.4 cts. for flange, 3.75 4.24 for firebox. Chicago: 
beams, 3.2 cts.; channe!s,3.2cts.; angles, 2.05 
tees, cts.; universal plates, cts.; sheared stee 
plates, 2.2 2.25 cts.; steel plates, 2.2 cts. for tank, 2.6 
ets. for shell, 2.6 for 
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EERING NEWS 


AMERICAN RAILWAY JOURNAL. 


manufacturing. 


Office and Works, SWISSVALE (near Pittsburgh), PENNA., 
RAI LS. Sole Manufacturers the Westinghouse Interlocking and Automatic Weinstal! any 
LOCOMOTIVES, apparatus. Weactas agent 


Signal Systems; Automatic Electric Signals, and Eleetric Locking Interlocking Levers. 


INTERLOCKING AND SIGNALING APPLIANCES hh 


awbridges Frogs, Switches and Switch Stands. Westinghouse manufacturer. 
THE HALL SIGNAL 
Broadway, New York. 340 The Chicago. 
THE OTIS ELECTRIC Hall System Automatic Electric Signals operation and 
New York. have recently acquired, and are now prepared furnish 
THE BEZER LOCK AND BLOCK SYSTEM, The Double Girder Lap Joint 
every large building the world. STREET RAILWAY TRACK 
the latest type, THE BEZER AND BURLEY INTERLOCKING MACHINE, 
besides all the latest and best improvements Duplex Street Railway Track 
MECHANICAL SIGNALING. NO. WALL NEW YORK. 
New York Office, 


ae @ 041 The Rookery. 


STEEL 


WELLS LIGHT EL IGHT 


Advertisement page and 26, 
Louis 
Adapted for Contractors’ Use. BLACKMER POST, engaged interested 
800 and 2,000 Candle Power. 


SUPERIOR VITRIFIED SALT-CLAZED RAILROAD MATTERS. 


PORTABLE, STANDARD SEWER PIPE 


Adopted over 100 Railroads within the 
ohn mmins; Carkin 

kins Clarke Co. 


Catalogue No. Estimates, etc., address 


NEW 


CLAYTON AIR COMPRESSOR WORKS, 


Dey Street, New York. 


$200,000. Mead, 304 


RAILS 


“2 ra 


ARDSON 


Vol. 4.00 Answer: New Work Office, 107 Liberty Street. 


ress 


NEWS, 
New 


For sample and rates address entability. Highest references. 
News Publishing Co, 


A 


Works, Buffalo, 


Res. Man.; New land Congress St., Moore, Tillman McAtee, Louisville; Ala- 


j 


DIRECTORY. 


ios 


ENGINEERING NEWS 


the directory may found the cards the following specialties 
For Coustructiug aud Testing tachinery aod Fittseg up Factories. kor Hydraulic Werks. For Bridge Buildin 


Fernace Bull-ing and nent argical Operations. Kor Sanitary Eugineering. For Surveys of all kids. For Railroads and Cable 
yention= fer Capitalists. For Analyses and Assays. For in Lawsuits. 

for Lnvestors. $4 Reports on Mineral Preperties. For Hig 

er phice!l Surveys and Draw ‘ng. 


Fourdations«, 


ways. for f 
fer Architectural Work. 


Parties want reliable professional advice the above subjects are especially requested consult this directory. 


THOMAS APPLETON, 


Civil Engineer and Architect, 


General Engineering and Architectural Work. 

Speci.iiies: Kailway Terminals, switching 
ards, Passenger Freight 

Coal and Ore Docks, tioundhouses, Machine 

Shops, Foundries, Water Powers, Electric 

Light and Power Stations, etc. 

RIALTO BUILDING, CHICAGO, LLL. 


SAMUEL 


Civil Engineer, 
RIALTO BUILDING, CHICAGO. 


Plans, Specifications and Estimates for Water- 
Works, Sewerage, Bridges and Municipal Work, 


L, Avams, E,, 
Late Dept, Pub, Works, 
W, Apams, Past Pres. Amn, Soc. C, E., 
Consulting Engiaver. 


THE ADAMS ENGINEERING CO., 


Room Gare Crry Bank 
ATLANTA, GA, 


STEPHEN BABCOCK, 


Consulting Engineer 
AND SEWERAGE. 
LITTLE FALIS, NEW YORK. 


WALLACE A. BARTLETT, 
Principal Examiner Patent Office, 1875- 
1883, 


SOLICITOR OF 


American and Foreign, 
639 Street 7th, Washington, 


BASSETT BROs., 


Engineers and Contractors. 


Water-works Systems Designed, Built Op- 


298 MAIN BUFFALO, 
CARROL BASSETT, 
Mem, Am, E., 
Hydraulic Sanitary Engineer, 


Designs and Estimates for Water Supply. Sewerage 
and Sewage Construction 


Box 2,075, New York 


BOGGS, 


Civil and Engineer, 
Lrrigatior Systems a Specia'ty. 
REDLANDS, CAL, 


BOUSCAREN, 
Consulting Engineer, 
Mitchell Building, Cincinnati, 


Surveys, construction and inspection rail- 
ways, long-span bridges and roofs’ Structural 
works iron and steel, water-works, irriga- 
tion, drainage, and sewerage systems. 


Mem, Am, Soe, C, E,, 


Engineer County Roads, 
BICHMOND COUNTY (Staten Island), 


Specialties: Water-works, sewerage, improve 
ments of roads, 
145 Broadway, New York, and Stapleton, 
Staten Island, 


Consulting Electrical Engineer. 


Plans, specifications, tests electrical rail- 
way, mining, power and light plants. Super- 
vision of installations. 

MADISON, WIS. 


JOHN 


Gonsuiting and Constructing Engineer 
For Water-Works, Sewerage, 
Civil Engineers, 


PITTSBURGH, PA. 
Inspectors Structural iron and Steel, 


WILLIAM FIELD 
Civil Engineer, 


Foundations, roofs, bridges, railways and railway 
ecactures. 


RAILWAY LOCATION AND 


Foundations, Bridges, Drainage. 
Bainp Kaweas Orrv Mo, 


WOLCOTT FOSTER, 
CiviL ENGINEER, 
NEw 

JAMES WONDERS, 
Civil Engineer. 
BELLEFONTAINE, 


Highways and Municipal Work, Plans, Esti- 
mates, Specifications, Cor 
respondence invited. 


CIVIL ENGINEERS, 
Inspectors Equipments, Bridges, 
and Rolling Stock, WALL 8T., NEW YORK. 
Pa. Philadelphia, Pa. 


DICKINSON, 
Am, Soc. E,, 


Railroads surveyed and estimates of cost furnished, 
Contracts entered into for the construction of Rail- 
roads, Canals, Water-works, Sewerage, et», 

Mineral lands surveyed and reported upon. 


DUNHAM, 
Civil Engineer 
Union County (N. J.) Road System, 
No. PARK AVENUE, PLAINFIED, 


Special attention given the paving and 
improvement streets and roads. 

Plans, estimates for en- 
gineering works furnished and construction 
superintended. 


J, Grover, J. M, Wrison, 


GROVER WILSON, 


Civil and Sanitary Engineers. 
General Engineering Practice, 
SANITARY WORK SPECIALTY, 
Plans and Specifications Prepared, Work Superin- 
tended. 


Rooms 57, 58, 59, Boarp or Trape Buipe., 


CHESTER DAVIS, 
Consulting Civil Engineer. 


Hydraulie sanitary work, Plans, 
Specifications and Estimates prepared, and work sup- 
Correspondence invited. 


Room 549, Rookery, Chicago, 


EGGLESTON DENNIS, 
Civil Engineers, 
P, O, Box. 186, Shafer Building, 
RICHMOND, VA, 


FRANK FULLER, 


Civil and Hydraulic Enginee 
Rooms PEARL 8T., BOSTON, 


EDMUND STOUT, 


Topographical Engineer, 
BROADWAY, NEW 


THOMAS CLARKE, 
Consulting Engineer, 
No. BROADWAY, NEW 

Telephone call: 207. 
Cable address: Mellate. 
JOHN LUNDIE, 

Civil Engineer. 
Roofs, Heavy Buildings, Hydraulic 
THE ROOKERY, CHICAGO, ILL, 


Consulting Engineer and Contractor. 
No, NASSAU STREET, NEW YORK, 


Municipal Public Works. 


SEWERAGE SPECIALTY. 
424 BEE BLDC. OMAHA NEB. 


ABRAM McGREW, 
Civil Engineer and Surveyor 


AND 
SUPERINTENDENT CONSTRUCTION, 
Room 16, Blymer Building, 
CINCINNATI, 
Topographical Surveys, Cemetery, Park and Sewer- 
age Work Specialty. 

ESTRADA, KENYON CRAY, 
Engineer Inspectors Iron and Steel 
307 LEWIS BLOCK, 


SAMUEL GRAY, 


Consulting Engineer, 
For Municipal and Sanitary Work, 
26 Westminster Street, Providence, R. 1, 
COLBY. 
Inspection Materials and 


Workmanship for Bridges 
and Buildings. 


BUILPING, PHILADELPHIA, 


RUDOLPH HERING, 
M, Am. Soo, C, E., M. Inst. C, E., M, Can, Soe, C, E. 


Civil and Sanitary Engineer, 


PEARL near FULTON, NEW YORK. 


Designs for Water Supply and Sewerage, 
tion 


HOWELL, 


CIVIL ENGINEER AND LANDSCAPE 
ARCHITECT, 


National Union Building, Washington, 


Late Topographer United States Geological Survey, 
City Survéyor, Alexandria, Va,, and Engineer 
charge Street Extensions, Washington, 


Engineers and Contractors, 
BEDFORD CITY, 
Railroads surveyed and estimates of cost furnished, 
Contracts entered-into for the construction of rail- 
roads, canals, water-works, sewerage, ete, Town 


sites laid off. Mineral lands surveyed and reported 
on, 


TREATISE 
and- Water Supply Engineering, 


Minneapolis, Minn. 

The most complete theoretical and practical 
yet these subjects written engi 
neer of large experience in designing and the corstruc 
tion pubhe works, Ninth Edition, Svo, 675 pages, 
200 many new formulas, Price 
For gale bv Exo News Co, 


PARKER BLACK, 


Civil Engineer, 
Rooms and Capitol Block, 


ATLANTA, 


Water and Sewerage Systems, Railroads, Surveys 
Town Sites, Improvements Water Power, 
Landscape Designs, 

Plans, Estimates and: Specifications, Supervision 
Work. 


JOHN NAEGELEY, 


Keystone Testing Labo ratory, 
Engineer and Architect, Inspection Testing 
Superintending and Steel 
Corner Liberty and Ninth 
PITTSBURGH, 


DONATO Contractor. 


supplicd and work 
New Office. Spring Street. 


4, B, JOHNSON, ©, E. EDW. FLAD, ©, KR, 
JOHNSON FLAD 
Mechanical Engineers 
Laclede Building, Fourth and Olive 
LOUIS, MO, 
General Engineering. Water-works, sewerage sys- 


tem, works, phical surveys for cities 
and towns. Construction superintended, 


For Mining Work all 


treet Kailwayes. For Reperi« o) 


Deep 


HUNT 


terial for BRIDGES and other 


CHEMICAL ANALYSES and 
all kinds, 


Agents 
Slide 


ROBBINS, 
and 


Great Falls, ont, 
CHAS. LOWETH, 


works 
Consulting Civil Engineer, 
569 AND 561 DRAKE 


ST. PAUL, MINN. 


Specifications, Estimates and super. 
vision of Wa’ r-Works, Sewerage, Bridyes and 
Municipal Work. 


Civil 


KARL LEHMANN, 


. 
Civil 
oral Iron for Buildings and Bridges, Stone Arche 
and Founaations, 
Beom 17,118 ADAMS STREET, 


OSCAR SANNE, 
Consulting Bridge Engineer. 


Estimates, Specifications, Details 
and Construction, Koom 60, Colby and 
Building, Milwaukee. 


AUGUSTUS LOCKE. 
Civil Engineer. 


NORTH 
Railroad and Tunnel work and Sewerag:, 
Examinations and Reports made for investors 


ALBERT LUCIUS, 


Civil and Mechanical Engineer, 
BROADWAY, NEW 
All kinds of Engineering Structures, Plans, Specifi 
cations, Estimates, Superintendence, Bridge Inspeo 
tion and Reports, 


HOYT, 


Civil and Mining Engineer, 


PHILIPSBURG, CENTRE Co., 


Reports Coal Mines and Coal 
specialty. 


JOHN MAC LEOD, Am. Soc. 
Consulting Engineer, 
Ky, National Bank Building, LOUISVILLE, KY. 


Surveys and construction Railroads, Bridges 
Deep Foundaticns and other engineering works 
Plans, specifications and estimates furnished 
construction superintended. and 
ports made railroad properties, projected 
and timiber lands. Consultation invited. 


TEMPLE, 
DAYTON, 


Hydraulic and Mechanical Engineer. 


Designs and Estimates for Water-Power 
ments, Water-Works, Water and Steam 


CROES, 
William New York City. 
Consulting Engineer. 


and reports made projects 
for water supply and sewerage tov. 
transit and river improvements. 

Plans and specifications prepared wor 
construction 


McNICOL, 
Civil and Consulting 


No. HOUSE STREET. 

working drawings furnished. 

Correspondence 


NEWS 


CHARLES PAINE 


Consulting and Civil 
Broadway, New York City. 


Civil Engineer 


f Location, Construction, 


RICKER WING, 


Civiland Landscape Engineers. 
Specialties Docks, Land- 
scape Engineering. 


WHITE BUILDING, BUFFALO, 


ROBERT McMATH SONS, 


Consulting and Civil Engineers, 


Odd-Fellows’ Building, 
Ninth and Olive Streets, St. Louis, Mo. 


engineering: Surveys, plans, specifi. 

and estimates Work superin- 

tended. Robert consulting en- 

ineer for drainage, sewering, wage disposal. 
and river and harbor orks. 


ENGINEER, 
BROADWAY, NEW YORK 
Plans, estimates and specifications for 


bridges. roofs, foundations and en- 


gineering work in general. Examinations and 
reports. 


PARKER, 
GREAT FALLS, MONT. 

locatiou Plans, Specifications 
and Estimates on municipal works, iges designed 
and superintended ; foundations, Correspondence 
solicited. 


| 


JESSE 
Am, Mech, Eng., Am, Inst, Elec, 
Mechanical Engineer. 


Expert in Patent Causes, 
36 Morrat Biock, Detroit, Micn, 


Civil Engineers, 
BRANCH OFFICE; TONAWANDA, 
Bridges, Railway Projects, Surveys, Plans, Specifi- 
cations, Construction 


SMITH, 


EDWARD SHAW, 
Bridge and Consulting Engineer 
146 FRANKLIN STREET, 


Bridges and other Structural Work, Designs 
and Specifications, Examinations and Reports. 
Construction. 


51 


Am, Soc. Civil Engineers, Member 
Mining Engineers, Associate Am. Inst. Elec, Eng’rs 
FREDERICK SMITH, 
Consulting Engineer Ceologist 


FRANK SNYDER, BRIDGE ENGINEER, 


CIVIL ENGINEER, 


CAMDEN, ARKANSAS. 


Surveys, Designs for and Supe rintendenc eof 
Construction Bridges, Roads, Sewers and 
Water Supply. 

Examinations and reports condition ex- 
isting structures. 


WADDELL, 
Consulting Bridge Engineer, 

Co, and Taz Co, 
Keith Perry Building, cor, 9th and Walnut streets, 
KANSAS CITY, MO. 


WARING, CHAPMAN FARQUHAR, 
Civil Engineers, 
NEWPORT, 


Furnish Plans for, and the Construction 
of, Sewerage, Drainage, Plumbing, Water Works, etc, 
Topographical Work and the Laying out 


Gro, Consulting Engineer, 
WILSON BROTHERS CO., 


Civil Engineers and Architects, 
Drexel Building, Philadelphia, Pa, 

Speci- 


Designs and estimates for sewerage, sewage 
posal and water supply, Construction superin- 


WM. HUTTON, 
Consulting Engineer, 
BROADWAY, NEW YORK CITY. 


Water-works and Water-powers, River and Harbor 
Works, Railways. 


RAYMOND BAY, 
Civil Engineers, 
Koom 81, Chronicle Building, SAN FRANCISCO, 


Economic railways, Plans, specifications, 
estimates, bridges and roofs, sewerage, water supply. 
Examinations and reports for investors, 


PALMER RICKETTS, 


Engineer, 
Bridges, Roofs, etc. Plans, Specifications, F sti- 


mates, Superintendence, Inspection and Reports. 
RIPLEY, 


CIVIL ENGINEER, 
(Late Asst, Eng’r charge Galveston Harbor 


Surveys made for Railway Lines, Plans and 
fications furnished for Buildings, Bridges, 


Works, Systems, Harbor Improvements, 
GALVESTON, TEXAS. and all classes Engineering and Architectural work. 


Construction work attended to, 
made of Railway, Mining and other properties, 


Consulting Engineers, 


Designers Steam Power Plants for all purposes, 
Reports, Estimates, etc, 


Bank or Commence Buripine, St, Louis, Mo. 


OSBORNE’S WORKING PLANS 


Railway and Structures, 
DIMENSIONS, QUANTY.:\E AND COST. 
Price $5. 


R. B. OSBORNE & SON 
302 Walnat St., Philadelphia, Pa. 


GRIBBLE, 
Assoc, Inst, Civ. Eng., London, Eng., 
Consulting and 


Engineer and Surveyor. 


Tacheometric surveys for railways, Reports and 
valuations for purposes sale street railway 
erties, water powers and electric light systems, 
Specialist structural iron 


Twenty years’ experience the Lakes and Gulf 
Coast connection with the improvement rivers 
and harbors, 

Specialties: Hydrographic surveying, plans, esti- 
mates and specifications for harbor mprovement; 
and other marine works, 


JOHN FOLEY, 
CONTRACT PIPE-LAYER. 


HOME ADDRESS: 
NASHVILLE, 


Corres 


nde 
laying. pondence solicited. Also your pipe 


E. Wourmann, Gero. T, Kerrn, 


M, Am. Soc. ©, F, 
WOLTMANN, KEITH CO., 
Engineers and Contractors 
for Water Works, 


WALL STREET, NEW 


GEO. WARING, Jr. 


London address: New York address: 
Westminster, Broad 


Consulting Engineer. 


Sanitary and Agricultural Drainage, the Lay- 
ing Out Towns, etc. 


DUNHAM PAINE, 


Civil and Consulting Engineers, 
No. 150 BROADWAY, NEW YORK, 


City Hall ND, OHIO. 


WM. HENRY WHITE, 


Engineer and Contractor, 


PINE NEW 


SYMPATHETIC INK 

For making additions and changes upon 

LBY, cor, Liberty and Ninth Pittsbargh,” 


BUREAU CIVIL ENGINEERS, 


OFFICE: 
“THE ROOKERY,” Chicago. 
BRANCH 


Hamilton Building, Pittsburg. Union Trust 
Co. Building, New York City. 328 Chest- 
nut Street, Philadelphia. 


VERMEULE, 


ROOM BROADWAY, NEW YORK. 


Surveys for Water-works, 
Railroads. 


Kansas City, Mo. 


STEBBINGS, 
Ass't Engineer of Bridges C, & N. W. 


Civil and Consulting 
Room 30, AVE., 


Bridges, Roofs, Heavy Foundations, Factories an 
Train Sheds, inspection and Supe erinte ndenoe, Ex. 
pert Examination Old 


McL. HAWKS, VON SCHON GARNER, 


Civil Engineer, Civil 
Fredericksburg, Va. 
Room 23, Essex Building, Reports on Railroad, Timber, Mineral and 
DENVER, Town Site Property. 
Sewerage and Water-Works. 
J, F. Morrerr, C. Hopvexme, C, F. | Railroad, Topographical and Land Surveys. 


J, V. Crargr, C. E, Morrerr. 
MOFFETT, HOOCKINS CLARKE, 


ENGINEERS AND CONTRACTORS, 


South. 


RAILROAD. 


We Operate Throughout the 


lon I Short line bet ween the East and Weat; slee; 
works. Lighting. and drawing-room cars all express 
Sewerage in Cities and Towns. Also, General trains. 


Railroad and Construction. Plans 
specifications and Estimates prepared . 


New York Office, Pine 
Chicago Office, 720 Opera House Block. 


WATSON, Gen. Pass. Agt., 


ON, 


Road Rollers, Crushers, Con- 
crete Mixers, 


Contractors’ Tools and Machinery. 


THOMAS CARLIN’S SONS, 
PA. 


W, James W, Kitrreci, 


The Stanwix Engineering 


Sanitary and Hydraulic Engineering Specialty. 


Designs, Specifications, Estimates and Reports for 
Water-Works and Sewerage. Construction superin- 
tended, Correspondence solicited, 


LAFAYETTE COLLEGE 


PA. 
Pardee Scientific Department. 


Courses Civil, Mining and Engineering, 
Chemistry, Drawing. For catalogue ad- 
dress REGISTRAR. 


ALFRED PHILLIPS, 


Sanitary Engineer. 


Designs and estimates for water supply and 
sewerage, Construction superintended. 
Department of Engineering, Purdue Univer: 


NOW READY FOR BUSINESS. 


Palisade Trap Rock Quarry 


FORT LEE, 


Finest quality Broken Trap Rock, all sizes, 
for Railroad Ballast, McAdam Concrete; alse, 


sity, Lafayette, Ind. stone at same quarry for Telford Pavement 
M. Ax. B00. C. E and Rip-Rap Work. Eight ft. of water at low 


Engineering Department, Vanderbilt University, 
NASHVILLE, TENN, 


Consulting Engineer. 
Water-works, water power, drainage, reclamation, 
a of highways and street paving. 
xaminations, expert tests, reports, designs, specifi - 
and estimates, 


CARPENTER BROS., 


BOX PORT CHESTER, 


THE 
Cowles Electric Smelting and 
Aluminum Co., 


LOCKPORT, 


Offer commercially pure Aluminum 
slabs, sheet, wire and castings lowest 
market rates. 

Aluminum Bronzer, 
Aluminum Brass, 
Bronze, 
and Manganese Bronze in inguts aud 
castings. 
Ferro Aluminum for Steel and Iron 
Cartings. 
Correspondence solicited, 


2343-45 St., 


SAMUEL WILSON FRESCOLN, 
Cc. E. M. 8., 
Engineer and Contractor. 


WORLD BUILDING, NEW 
See page xxiv. for advertisement. 


Ws, Grype C.E., Gro. 8, Davison, © 
M. Am. Soc, C. E, M. Am, Soc, Cc. 


WILKINS DAVISON, 
Civil Engineers, 


ESTINGHOUBE PITTSBURG. Pa. 
Surveys. Plans and Estimates made for Railroads, 
| Water-Works, Bridges and Sewerage, Special atten- 
to Coke Plants, Fou sdatioes, Buildings. 
silroad Tracks for Blast Furnaces and Man- 
| ats Katahliahmenta, 


CEORCE FOCHT. 


‘Iron Foundry. Machine and Sheet Iron Works. 


PHILADELPHIA, 


TEAL PORTABLE 
HOIST. 


Swing and Bridge 


CRANES 


and manufacturer Self-Dumping 
Hoisting Tubs for all purposes; Side, Bottom 
and End Dumpin Hoisting Blocks, 
Wheelbarrows, Coal Chutes, etc., etc., of ever 
description hand made order. 
mates for any work this line business 


Adams st, SWITCHES 
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President Supt. Treasurer, Secretary. General 


WESTINCHOUSE AUTOMATIC BRAKE 


The WESTINGHOUSE AUTOMATIC BRAKE now use 22,000 engines and 270,000 cars. This 
includes (with plain brakes) 180,000 freight cars, which about PER CENT. the Entire Freight Car 
Equipment this country, and about per cent. these are engaged interstate affording 
opportunity controlling the speed trains their use railways over which they may pass. Orders 
have been received for 120,000 the Improved Quick-Action Brakes since December, 1887. 


The best results are obtained freight train braking from having all the train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can and profitably used 
freight trains where but portionof the cars are equipped. Below graphical illustration the progress made 
the application Automatic Brake freight cars since its inception. 

per Year. GRAND TOTAL. 
1882 
1883 4,966 6,156 
1884 21,207 
1886 40,563 
154,107 


154,107 freight cars fitted with the Westinghouse Automatic Brake, which more than per cent. the 
Freight Car Equipment ofthis country. 


THE 


AMERICAN 


NEW YORK OFFICE: THE WESTINGHOUSE AIR Lessee, CHICAGO OFFICE: 


160 Broadway, JOHN GRAY, Agent. MANUFACTURERS GRAND PACIFIC HOTEL. 
LOCOMOTIVE BRAKES. 
General Offices and Shops: Second and Tyler ST. LOUIS, MO., U.S. 


Standard Outside Equalized Pressure Brake, for two more pairs Drivers. furnished operate with either AIR VACUUM. 


— 
Ma 
ine 
wa 
con 


autho .—THE AMERICAN CONTKACTOR. 


SPECIAL 


Two handsome photo-engrave 
“RECENT IMPROVEMENTS 


NOTICE. 


display sheets, entitled 


AIR 


ROCK DRILLS, 


free any one who will out this advertisement 
mail with his name and 


THE INGERSOLL-SERGEANT DRILL 


PARK PLACE, 


NEW YORK: 


AIR 


NOW READY, 


OTTO GAS ENGINE 


For Use 


with 
Rules, Tables and Illustrations relating the Theory and Gasoline, 
THE BEST PRACTICE EUROPE AND AMERICA COMPARED. SIZES, 100 POWER 
Gas Producers, giving One Horse Power for 


ENGINEERING NEWS PUBLISHING Tribune Building, New 


14% Ibs. of Anthracite Coal. 


| Will contract for erection of Water-Works, Sewage Pumps, Electric Light Plants, Cable Road 


MAILED ANY ADDRESS FIFTY CENTS 
PRESS. 


The author's familiarity with both the theory and practice of bis subject enables him to speak with 
suthority, and he has condensed a large amount of interesting and valuable matterin a small space, | 
lL iterature on the subject is very scanty, and like that on other technical subjects, most of it is out of date. 
ENGINEERING 
The author treats the subject in an exhaustive and comprehensive manner, and the pamphlet is a very | 
valuable contribution to science.—-THE TRADESMAN. | 
Considering the scarcity of literature on the subject, the pamplet should find its way into the hands of | 
many users of machinery.—THE COLLIERY GUARDIAN. ' 
The work is copiously illustrated and cannot fail to prove of interest and profit to all using or desir | 
ing to become informed in the matter of compressed.air production.—CHICAGO JOURNAL OF COMMERCE. } 
The pamphlet ts an essential to all who use compressed air for any purpose.—STONE. | 
It is carefully prepared with figures showing machinery and action, and is thoroughly descriptive.— | 
MANUFACTUREKS’ RECORD, | 
The author has given the matter the closest study, and his comparison of the best practice of Eurepe | 
ind America im the use of compressed air is thorough and masterly. There is, up to date, a conspicuons | 
scarcity of printed information on this really important subject, and this pamphlet ¢ annot fail to he of | 
considerable interest and service in the supply of needed knowledge.—AGE OF STEEL. | 
The ay is of current interest ‘ana may be studied with profit.—ENGINEERING RECORD 
Anyone interested in the subject will find matter of vatue in this pamphlet, and willbe well paid by 


The author is a well known expert in air-compre ssion machinery.and his pamphiet is an admirable 
vntribution to the Hterature of the subiject.”—ENGINEBRING AND MINING JOURNAL. 


THE ONLY SAFE 


HIGH EXPLOSIVE. 


contains Glycerine Gun Cotton, 


Cheapest, Best and Strongest. 


Composed two ingredients shipped and 
until required for use the work. 


240,000 used Flood Rock, Hell 


Accidents its use any Tunnel. 
Fuzes Caps and Electric Batteries. 


RENDROCK POWDER Park Place, 


AIR COMPRESSORS. 


NORWALK IRON WORKS CO., So. Norwalk, 


Stations, driven by Gas Power at Highest degree of economy. 


OTTO CAS WORKS. 


151 Monroe St., Chicago. Vesey New Work, 
33d and Sts., 


SUCCESSORS TO 


Manufacturers Self-Dumping 
Buckets for hoisting coal, stone, 
ores, ete.; improved Self 
Hucketa for hoi ing mud and 
buckets, and Bottom 
ing Cars; Charging Cars and Bar 
rows; Iron and Steel Wheelbarrows 
Block 


Tables 


functions 


signed for the 
taining all the 
found for any 
tables natural sines and 
Amos Stiles, 
News Publishing Tri 


New York ¢ ‘ity. 


Rock Drilling and hir 


MACHINERY. 


TUNNELS, QUARRIES, MINES, RAILROADS, 


And wherever Ore and Rock are 
and Blasted, 


RAND DRILL 


PARK PLACE NEW YORK. 


Price 


For sale by 


Engineering 
for Cirouisr and Price-List. 


26th, 

| 


and 
the 


Stow 
Manufacturing 


BINGHAMTON, 
Established 


Pa. 
Manafacturers 
Portable 

ping, Reaming and 
Boring Machines. 
Also Tools for Emery 
Wheel Grinding, Metal 
and Wood 

Polishing, | 

Cattle 

Brushing, 

and Clip- 
ping, 


General 


Huropean 
Agents: 


BOLLING LOWE, 


| Pountney Hill, Leaden, 


STOW FLEXIBLE SHAFT CO. Limited STOW FLEXIBLE SHAFT 


For and 
stay built 


ENGINEERING NEWS 
| 
_ 
Portable 


ENGINEERING NEWS 


for Every Variety Service 


Air Compressor, 


ANNUAL CAPACITY, 1,000. used only days, and guaranteed 
PHILADELPHIA, PA. 
BUBRNHAM, WILLIAMS & CO., Prop. DRILLS.—1—No. 4 Rand: l ay 


4S 


erent 6 Des Of same class periectiy erchangeadis. 


PASSENGER AND GOODS LOCOMOTIVES, 


All work thoroughly PARK PLACE, NEW 


LIMA MACHINE 


drivers. They work successfully grades 600 per mile and curves 
100 ft. Over 350 daily Railroads, Tramroads and Logging 
roads the United States. These Locomotives are especially adapted for 
service roads having steep grades and sharp also build 
Standard types light locomotives. 


Mining, and Logging Cars various sizes and designs. 
Correspondence solicited. 


FOR application any Railroad Contractor 


Approved eminent Rail- 
road Engineers Europe 
and America. 


In use at Harz Mountains, Germany; 
Himalaya Mountains, India; Puerto 
Cabello, Venezuela, 8. A.; Ivan Moun- 
tains, Bosnia; Vis Zermatt, and City of 
Switzerland; Mt. Generoso, 
= bother places. For full partic EsTaBLIsHED 1965. 


Locomotive and Machine Works, Richmond, 


Send for Pamphlet. 


aper, will mail, free charge, our 
Edition Catalogue, containing dimensions, 

wer and illustrations Light Locomotives, 
Street Motors, etc., all sizes and gauges track. 
This catalogue contains information 
all interested railroad building and not 
lished elsewhere. Apply 


Builders Light Locomotives, 
531 Woop PITTSBURGH, PA. 
B.—Contractors’ Locomotives kept hand. 


Pittsburgh Locomotive and Car Works, 


PITTSBURGH, PA. 


BUILDERS LOCOMOTIVES FOR EVERY VARIETY SERVICE. 
Photographs and estimates application. 


True Pattern, sound, solid, free from blow-holes and 
unequaled strength. Stronger and more durable than 
iron forgings any position for any service what 
ever. 20,000 for Standard Car 
Cou 60,000 CRANK SHAFTS and 50,000 GEAR 


WHE this now running prove this. (ross- 


Heads, Rockers, Piston-Heads, etc.. for locomotives 


HESTER STEEL TINGS 
WILSON MILLER Pres. Treas. WIGHTMAN, Supt. Pa.; Street, 


Pa. 


ROCK AND ORE BREAKERS PEERLESS MORTAR COLORS, 


RED, BROWN, BLACK AND BUFF. 
LAKE Our New Colors are novel and attractive, and well worthy attention. 
— — This style of Rock Breaker after 15 years prac- MOSS GREEN, ROYAL PURPLE, POMPEIAN BUFF, FRENCH GRAY, COLONIAL DRAB 
tical test HOME and ABROAD has proved All colors permanent and superior any use. 
inds hard and substances suc 
Quartz Gola and Ores SAMUEL FRENCH 

Painters’ and Builders’ Supplies, Philadelphia, Pa. 
Railroad Ballast and 


SS 


+ 4 


Copeland Bacon, Agents, New York 


and Philadelphia covers from times more surface and lasts from 
times longer than any lead, mineral metallic paint. THIS 
Specifications HAS BEEN FULLY DEMONSTRATED. 
and Steel Highway cents. Send for Circular and DIXON CRUCIBLE Jersey 


30° Ingersoll Water 
| 


ENGINEERING NEWS 


Conway. 


SURVIVAL THE FITTEST.” 


(M. TYPE.) LIGHTEST, STRONGEST AND BEST. 


AUTOMATIC, SELF-OPENENG Correspondence Respectfully ALSO THE 
AND DORSTON SINGLE, 
SELF-ADJUSTING. Dorston Cushioned Car AND TRIPLE-ACTING CUSH- 


Seventy-five per cent. 


INDEPENDENT DOUBLE-ACTING 308 WALNUT STREET 


GRAVITY LOCK. Bodies, and consequent great econ 
SLACK REQUIRED 


THE SAFETY CAR HEATING AND LIGHTING COMPANY 


THE HEATING SYSTEM. THE LIGHTING SYSTEM 


Utilizes any hot water heater without disturbing water supply. 


the Celebrated Compressed Oil Gas method. 
Safe, Reliable and Uniform Heat. use over 27,000 cars Europe and America. 

Leaving the heater always ready for emergencies. The best, cheapest and only safe light for 
Economical and Quick Circulation. railroad purposes. Brilliancy Unsurpassed. 
OFFICE, 160 BROADWAY, NEW YORK. 

SOPER, President. ROBT. ANDREWS, Vice-President. GATELY, Secretary. THOMAS, Treasurer. DIXON, Mech. Engineer. 

The 

518 Rookery, Chicago. 


ENGINEERING NEWS 


THE GIBBS COUPLER FOR STEAM HEATING 


Price. 
Proven Service. 
Easily 
Joints Uninjured 
Coupling. 
Westinghouse Type. 


Absolutely Steam 

Universally 

Uncouples Automatically, 
Compact Form. 


Large Opening for Passage 
Steam. 


Simple Construction. 


SAFETY CAR HEATING LIGHTING CO. 


NO. BROADWAY. NEW YORK. 


PENINSULAR CAR COMPANY 


FRANK HECKER, President, DETROIT, FREER, Vice Pres. and Treas. 


Manufacturers Cars All Classes. Car Wheels and 


THIRTY CARS PER 


Middletown Car Works. 


WORKS AND OFFICE MAIN LINE 


PENNSYLVANIA AND PHILADELPHIA READING 
ARTHUR KING, Pror., MIDDLETOWN, PA. 


ATTENTION! 


SIDE 


ROTARY 


CARS. The JOHN BYERS MACHINE CO. respectfully 
Single and Double Cylinder, Single and Drum, dent 


Boom Drum, from horse power. Light great power. 
economy All levers within easy reach 


ENGINES, FROGS SWITGHES,| full Steel and Galvanized Iron Wire Rope, Mal! 
Tackle Blocks, Patent Snatch Block and’ ire ope 
Fixtures manufacturers’ price 


Consult your interests and for circulars and prices. 


CARLISLE, THE JOHN BYERS MACHINE COMPANY, 
McEWEN, 
Wood Worker and Car 
MANUFACTURER OF 
The McEwen Dumping Wagon, 
Dumping, Tunnel, Construction, Min 
WORKS 
RAMAPO IRON 
HILLBURN, ROCKLAND COUNTY, 
> MANUFACTURERS OF 


Switches, Automatic Safety Switch Stands, Yoked Frogs. 
and Spring Rail Frogs, Automatic Distant 
with Switches, Crossings Every 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 


Automatic Stand, Showing 


Auto Stand, Showing Positionof 


| 
b 
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CONSOLIDATED CAR-HEATING 


BANK BUILDING® 


ALBANY, 


CHICAGO: NEW YORK: CANADA: 
616 Phenix 115 Broadway. Coaticook, 


FIRE-PROOF HEATERS AND STEAM COUPLERS 


SPECIAL APPLIANCES AND EXTRA FITTINGS EVERY 


COMMINGLER, DRUM AND RETURN SYSTEMS 


UNDER 


WESTINGHOUSE AND OTHER PATENTS. 


WATER AND PRESSURE GAUGES FOR 


and Mains, 


Z 


STEEL 


STEEL BLOOMS, BARS 350,000 tons Small sizes, for all uses. 
and FORCINGCS. per Year. CATALOGUES ON APPLICATION, 
PEABODY. 


Steel Rail Frogs, 


With the best and the most approved Improvements. 


SPLIT MAGNETO ELECTRIC 


The Largest SIGNALS, 
Product Operated any distance with abso- 
certainty. 


Works and Offices, 


Awarded the Crand Pr:ze the late Paris Exposition. 


sign, The White Excavating and Hoist- 
ted, not ing Machine simple and easily run, 
Mr. Cava havi terial from any depth. Address 
Court, are The White Excavating 


superior claims our 
invention. other 
Sey pile hammer has 
its total weight 


Machinery Co. 


come very near su 
CONTRACTORS, 
RAILROAD, CONSTRUCTION, MASONRY. 


News Publishing Co., Tribune 

ding, New York City, giving Prices 


tion, ENGINEERING NEWS. 


Absolute its actions any position. 
Under complete and instantaneous control 


in 
i ben: if 
applica- 


ENGINEERING NEWS 


THOMSON METERS 


SOLD AND DELIVERED. 


TOTAL FOR EIGHT MONTHS, 8.335. 
Average 1,042 Month. 


10,000 Meters Sold from Nov. 1890, Nov. 
“WHAT DOES 
These Monthly Sales Explain It. 


The “HERSEY” 


FAVORITE WATER METER, 


For Hydraulic Elevators, Locomotive 
and Motors. 


Accuracy and Durability. Guaranteed for Five 


Send for and Price Lists. 


HERSEY MFC. 


SOUTH BOSTON, 


CATALOGUES UPON APPLICATION. 


THOMSON 


212 TEMPLE COURT BUILDING, 
NASSAU and BEEKMAN STS., NEW YORK. 


WELL SUPPLY COMPANY, 


Brass and Iron Goods and Supplies 


~ 


FULTON STREET, NEW YORK. Union Water Meter 
Manufacture and Sell every Article, Tool Appliance needed 
ESTER, 
ARTESIAN WELLS. worc 

EITHER FOR GAS, OIL, WATER, MINERAL TESTS. 
ENGINES TUBING FITTINGS, CORDACE. 


Catalogues and Price Lists Application 


Rubber Piston 


the Largest 


Ever Made. 
They Are 


SPECIALTIES 
AMEGULATOR. 


Sizes, 5-8 iv, 


UR GOODS CAN BE PURCHASED FROM ANY £¢ 
PLUMBING, WATER or GAS WORKS SUPPLY HOUSE. I 


Hydraulic Engineers and Send 
for Catalogue Containing Useful Tables. 


CORPORATION 


ENGINEERING NEWS 


Water Meter Has Been Officially Adopted 
the CITY NEW YORK All 


Sizes, from 1-2 Inch Inch, 


Both Inclusive. 


CROWN, 

EMPIRE, GEM AND NASH 

METERS. 


METER 


252 BROADWAY, NEW YORK. 


159 FRANKLIN STREET, BOSTON. 
DECEMBER, 


| 


THE 


ING, 


SPARKS EVANS 


CONTRACTORS 


MASONRY SPECIALTY. 


436 Walnut St. Philadelphia, Pa. 


AGENTS WANTED ON SALARY 
or commission to handle the new Patent Chemical 
ink Erasing Pencil. The quickest and greatest sell- 
ing novelty ever produced. Erases ink thoroughly 
in two seconds. No abrasion of paper. Works like 
magic; 200 to 500 per cent. profit. One agent’s sales 
amounted to $64) in six days. Another $22 in two 
hours. Previous experience not necessary. For 
terms and full particulars address The Monroe 
Fraser Mfg. Co., La Crosse, Wis. X 222 

— 


LINK BELT MACHINERY 
CHICAGO, ILL., 


for the Handling Any Material 
Balk Package. 


Send for Reduced Price List Link Belting. 


BOURBON 
Brass 


WORKS. 
PATENTED 


FIRE 


Hydrant 


AND 


ALSO MFRS, OF 


Copper Brass 


198, 200, 202, 204: 
FRONT 


ENGINEERING NEWS 


ESTABLISHED 1873. 


NYE STEAM 


PUMPS. 


This pump used largely RAILROADS, WATER- 
WORKS and IRRIGATION COMPANIES for Sinkiog 
Wells and Constructing Reservoirs, etc., where Sand and 
Gritty contended with. Also for MIN- 
YARDS, DRY DOCKS, COFFER DAMS, WRECKING 
PURPOSES, etc. 


NYE STEAM VACUUM PUMP CO. 


and South Jefferson Street, Chicago, 
WRITE FOR CATALOGUE AND 


QUARRIES, TANNERIES, 


CABLE 


Engineers Contractors, 


CHRISTIE LOWE, 


HAVE BUILT 
7.1 miles double track cable road for 
City Cable Ry. Co., Denver, Colo. 
9.5 miles double track cable road for Cleve 
land City Cable Ry. Co., Cleveland, 
1.5 miles single track Pneumatic 
street road for Judson Co., Washington. 
One mile single track cable road for Brook 
lyn Heights St. Ky. 
NOW BUILDING 
Seventeenth Street, Curtis Street and West 
Denver cable lines for Denver City Cable Ry. 
Co., Denver, Col. 


TABLES SQUARES, containing the 
square every foot, inch and sixteenth 
and ft. Invaluable for engineers and 
100 pages. 1890. Price $2. For sale 
Engineering News Publishing Tri- 
bune Building, New York City. 


ENGINEERING NEWS. 
1874-1890. 


PRICE 


BRASS AND IRON 


Gate Valves 


FOR 


WATER, GAS, STEAM AND 


TROY, 


ATER MOTOR 


durability, economy water, fact 
that constitutes HIGH CLASS WATER 
MOTOR, admit comparison. adapted 
every variety service and made 
varying from the fraction 100 HP. 

_Recent scientific tests made the Michigan 
University connection with several other 
motors claimed the best the market 
showed 45% higher efticiency in favor of the Pel 
ton, while the relative cost per HP. to buy was 
only one third one-half that others. Water 
companies desiring make the most their 
water supply should discriminate in favor o! 
the PELTON. Deliveries made from New York 
or San Francisco, as may afford the most favor- 
able freight rates. Write for 


THE PELTON WATER WHEEL 


143 Liberty New York, 121-123 Main San Francisco, (al. 
IMPROVED SYSTEM 


Condensation for 
Patented Sept. 1881. Adopted 
Company, Lockport, The Gordon Steam Pump Company 
amilton, 
This system condensation avoids all loss water through the condenser, while the circu 
under complete control. Over 10,000 square feet cooling surface this system now 


in dail se. F 


— 


New Era Grader, Ditcher and Builder. 
Guaranteed capable building one mile country road three days—this done cost 
15.cents per rod; building railroad embankments excavating canals cost conse 
800 wagons yards the time. also make the Austin-Reversible Road Machine, 
Buck Scrapers, Whee’ and Drag Scrapess, Contractors’ and Street Sweepers. Send for 


AUSTIN MFG. CO., Chicago, 


YOU CAN OBTAIN PROMPTLY the 
work any subject which you are interested 
addressing ENGINEERING NEWS PUB- 
LISHING CO., Tribune New Vork City. 


Specifications 
Iron and Steel Railroad Bridges, 


Specifications 
Iron and Steel Highway Bridges, 


| 
f 
| 
7 
cents. 
25 cents. 
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THE LUDLOW VALVE MANUFACTURING 


MANUFATURERS 
Valves and Fire Hydrants 
and Single Gate 


ALSO 


Check Valves, 
Foot Valves, 


and Yard and Wash 


HYDRANTS. 


FOR CIRCULARS. 


VALVE CO. 


MANUFACTURERS 


TEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRANTS, 
WITH WITHOUT INDEPENDENT 


All Valves and Hydrants furnished with 
METAL SEATS and 


NON-CORROSIVE WORKING PARTS 


FACTORY AND OFFICE 


938 954 River St., and 


TROY, YORK, 


GENERAL OFFICE AND WORKS: 


Indian Orchard, Mass. 


TREASURER'S OFFICE : 


Kilby Street, Boston, Mass. 


CHICACO OFFICE: WEST LAKE ST. 


MANUFACTURERS PATENT 


DOUBLE GATE VALVES 
STEAM, WATER, GAS, 


ETC., ETC., ETC. 
inches, 


163 ALBANY STREET, 
BOSTON, MASS. 


ALI: GUARANTEE 


BEAUMONT FIRE HYDRANT 


simple, durable, inexpensive and unap 
proachable. 

The valves are of the best gun metal. It has a very superior posi 
tive waste valve. All hydrants are tested 200 hydraulic pressure. 

It will deliver a fire str.am of larger volume and greater force than 
any other hydrant; a most valuable feature in gravity systems. 

Adopted Government, State and many others, 


i 


\\ 
oy 


Recommended National Association Fire Engineers, 1888. 


Extract from appendix to report on hydrant tests, by Selim H. Pea 
body, Ph. D., LL. D., Regent University of Illinois: 


LUDLOW inch hydrants used 
CREGIER without nozzle, feet hose. 


LACY MFC. 


LOS ANCELES, CAL. 


Send Fall Report. 


RICHARD BEAUMONT, Manufacturer, 


Cockburn Barrow Machine Co., 


MANUFACTURERS OF 


Manufacturers 
— of — 


Riveted Sheet 


Steel and Iron! 


MANUFACTURERS 


CONICAL COMPOUND WEDGE 

VALVES 

FOR WATER, GAS AND 


DETROIT, MICHIGAN. 


Branch Office, 152 154 Lake 
Chicago, 
Send for Circulars. 


Water Pipe, 


Iron Tanks, 
NEW CONCRETE MIXER. 
and all classes 234 240 Eleventh St., Jersey City, 
sheet Holmes’ Flexible Joint. 
perfected and patented the 
best flexible joint for water pipes, gas 
pipes, steam pipes, compressed air 
pipes, oil, etc., etc., for use with either 


cast wrought pipe, flanged, head 

detached, and its use pipes can| 

trouble and with the least amount aterford, 
friction will allow 
more movement any direction than 
any other joint without leaking, and 
very reasonable price. 
Correspondence solicited, 


Straightway Vaives and Fire Hydrants. 
Grand Rapids, Mich 


work, 


LACY PATENT IRRIGATING HYDRANT. 


ips 


Oliver Street, Boston. 


Engine BO HP. Locomotive and other Boilers, 24 x MANUFACTURERS AND JOBBERS OF 


Unexcelled for simplicity construc- 
tion, durability and low cost maintenance 
All wearing surfaces composition, 


below the main and cannot freeze. 
Stones gravel will not clog it. 


Locomotives, Cara, Logging Locomotive and Cars. 
Two Compound Duplex Pumps, two million gallons, 


DLETON, 52 John St., New York, 


Hol CATALOGUE Books for sale En- 
yoke Hydrant STEAM" GAS AND PLUMBING 


Works, Building, New York City, giving Prices 


VALVE CO, 
with Dump Hoisters, Gates Crusher, 
’ | Blake's crushers 7 x 10. 10 x 15:10 H and 


The American Pipe Company, 
AKRON, OHio. 


Send the General 
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STANDARD 
AKRON 


SALT GLAZED 


SEWER PIPE 
THE WORLD 


Cable Tramway System. 
Suspended Beam Tramway System. 


Bridge Tramway System. 

Shed Tramway System. 
Warehouse Tramway System. 
Sewer Machine Tramway System. 


Continuous Elevated Tramway 
The Fayette-Brown Patent Automatic Furnace Hoist. 


The accompanying cut illustrates the Sewer Machine Tramway System, for handling material excavated 
trenches, sewers, etc. 


The Brown Hoisting and Conveying Machine Co., 


Manufacturers and Sole the Patents, Applications.and Designs under which 
Brown Hoisting and Conveying Apparatus and the various Tramways for are built. 


MANUFACTURERS OF 


JEWELL’S IMPROVED WATER PURIFIERS, 


AND 

use by: American Wood Paper Co., Manayunk gallons daily: Albemarle Paper Mfg. Co., Richmond, 1,000,000 gallons daily; Sayles, Saylesville, 
gallons Franklin Sugar Refining Co., Philadelphia, Pa., 500,000 gallons daily; Trenton Iron Co., Trenton, J., gallons daily; City Rock Island, 3,600,000 ga) 
lons daily; City Hurley, Wis., 1,560,000 gallons daily; City Ironwood, Mich., 1,000,000 gallons daily; City Humboldt, 500,000 gallons daily, and many others. construction for: 


Chelsea Paper Co., Norwich, Ccnn., 2,000,000 Columbia, C., 3,000,000 gallons daily; City Waterloo, 500,000 gallons daily; City Creston, 500,000 gallons daily: 


Akron Sewer Pipe Co. for 
Buckeye Sewer Pipe Co. 

Price Lists, Discounts and 
Sewer 


Robinson Bros. Co. Catalogue. 


Geo, Sperry. 


Lasts 


The Morrison-Allen Co., 146 Broadway, New York. 


Gives the 
Construction, 
Source and Mode 


THE ADVERTISING PAGES the MANUAL 
Water Supply, 


Machinery, for 1891 are closed, and this valuable reference book 
Distribution, 


Consumption, for all parties interested Water-Works promoting, 
Pressure, 
Hydrant Rental, planning, constructing maintaining, will ready 
Revenue, 
Expenses, about Jan. 1892, the exact date depending the 
Cost and Debt 
All binder. 
American 
Water-Works. 


PUBLISHED AND FOR SALE 


Water- Works Officials 
with addresses. 


Tribune Building, New York City. 
WATER RATES 
900 Cities and Vil- 
lages the United 
States. 


Notable Dams and 
Reservoirs. 


PUBLISHED AND FOR SALE 


ENGINEERING NEWS PUBLISHING CO., Tribune Building, New York City. 


THE BEST the CHEAPEST. 
3 


Ave., Boston, Mass. 
Wall and Loyd Sts., Ga. 
115 Broadwey, New York, N. 


THE BEST RESULTS 


are what all are striving for, 
AND IN 


LIGHTING 


Thev cannot unless the best 


AND LAMPS 
THE BEST CAN OBTAINED 


THOMSON-HOUSTON APPARATUS. 


SEND FOR DESCRIPTIVE CATALOGUES. 


THOMSON- HOUSTON ELECTRIC COMPANY. 


German National Bank Building, Pittsburgh, Pa 


S31 N 


Cards not more than inch 
will inserted this column 
for cts., three times for 
Papersent request only, 
cts. additional. 

Copy should reach not later than Thursday 
morning to insure insertion in issue of 
same week. 


WANTEHRD—ENGINEERING NEws: June 28, 


and index, of January to June, 1884. Will | 
per number. L., care 
Excinecring } yews, 46-tf 


Engineer, graduate, aged 
32, wishes position; varied experience; 
zood mnathematician and draftsman; relia- 
ble instrument man; can do map work and 
drawings in water color or pen and ink for 
reproduction; sketching from nature; let- 
tering, plain and fancy; references. 
LEVEL 125, Engineering News 
Office. 


ENGINEERING for Feb.7 
and April 25, 1891. Will pay 12 cents per. 
copy. ENGINEERING 


WANTED.— ENGINEERING News for 
Jan. 10, 1885. 
Feb. 19, 1887. 
Feb. 1887. 
Jan. 1888. 
One copy each, for which will 
pay lic. pernumber. L., care ENGIN- 
EERING 


address the Parker Rus- 
sell Mining and Manufacturing Company. 


Engineering News. 47. 


superintendent 
take full charge. Understands the 
handling steam shovels, rock work; 
foundations and 
Fifteen years’ experience. Undoubted ref- 
erence. Address, SUPEKIN 
care Engineering News. 


tenance of way. Salary not so much an 


object permanent employment. Over 
years’ experience railway work; 
prefer South. Address ENGINEER, 
Columbus St., Montgomery, 
Desirable engagement super- 
intendent on building or sinkihg of pneu- 
matic caissons on river or sea way or in 
work masonry; highest refer- 
ences and 20 years of constant practical ex- 
perience the lines stated. Address 
Engineering News Office. 


young graduate engineer, 
with two years’ fair draftsman, 
wants position. 
anything. References given. 
Box 48, Anderson, 


Address L., 
49-3t 


civil engineer, thoroughly 
competent, having complete field and 
office outtit, wishes to make a change of 
and will correspond with any 
party desiring his services 
improvement work. Age 32; temperate 
and reliable. Address FRANKLIN, care 
Engineering News. 


railroad, city 


man New York City vicinity 
uate years’ experience. Permanent 
work object than salary. 
R., care Engineering News. 


WAN civil engineer, years’ ex- 
all kinds railway work, de- 


Address W., care Engineering 
New 49-3t 


gas water pipe desires situation. 
years’ experience leading Ameri- 
can Can furnish best references. 
Address care Engineering News. 
49-3t 


Life Building, Kansas 
115 North Third St. 


Mo. 
Louis. Mo. 


EMPLOYMENT 
BUREAU. 


GRANGER BLOCK, SYRACUSE, 


Engineers, instrument men and draftsmen 


employers. When in need of enginesring help 
of any kind notify ua 


WANTED—A position by a young civil en- 
gincer graduate. Experience and 
office. A position desired where hard work 
and ability will result inadvancement. Can 
on the best of references. Address. 

GRADUATE, care Engineering News. 


WANTED —Templet maker wants situation 
as foreman of templet shop; would work as 
journeyman in first-class shop. Has some 
knowledge of pattern making. No objec- 

Address 

49-3t 


tion to location. 


No. 601 56th St., Chicago, Il. 


WANTED—AI1 mechanical engineer wants 
responsible position, experienced in iron 
and steel plants, iron structural work; 
steam and hydraulic engineering, tube and 
shape and all kind special and 
labor-saving machinery. Independent de- 
signer; used to estimating costs, and famil- 
iar with best modern shop practice; active, 

Chicago. 


ushing and circumspect. 
MER, Wabash Ave., 


49-3t 


cal Instrument Makers, Frankford, Phila- 
delphia, Pa. 


WANT ED—Engineer of 15 years’ experience 
railroad and mine work desires position 
of any kind in the profession except draft- 
ing. Willing to go anywhere. 
furnished. Address R. 
Pa. 


Reference 
McCAFFREY 


WANTED.—A graduate civil engineer, who 
thoroughly understands shop 
bridges and structural iron work. wants 
position draftsman with bridge com- 
pany. 
first. 


Willing to take moderate wages at 
Address C. E., Engineering News. 


January 
June, 1887, index 
and title page. give $2.50 cash, 
months’ subscription. Reading pages only 
wanted. Address G., care 
News 

and 1891. pay cents cash per 
copy for reading pages only. 


ENGINEER- 


WANTED Engagement New 
agent, salesman, or business representa- 
tive responsible house dealing rail- 
road or engineering supplies, by a thor- 
oughly competent and experienced msn 
large business acquaintance those lines, 
present (of some years’ 
standing with well known house) will not 
hereafter require all his time. An opening 
requiring either part or all of an agent's 
time will considered. Address 
whom reference made permission. 


girders calculate 
—either constant Moment 
Inertia—New own 
invention. Address LINDENBER- 
GER, Wayne Hotel, Detroit, 


practical and experienced 
water and gas superintendent, position 
constructing running either 
gas works for private or municipal corpo- 
rations. years present 
on. Address J., care En- 


News. 50-3t 


furnished on demand. 
Large list of men with full particulars of ex- 


first-class foremen rail- 
North Hector, Y., near Watkins, 
49-3t 
second-hand double-headed WANTED—Permanent iti 
lathe. Address Ball, Ball Co., Mathemati- civil engineer, by a young man. 


148 Michigan Ave., Cnicago, Ll 
405 Sibley St.. St. Paul, Minn. 
| Arch St., 
1333 F st., 


WANTED-—A thorough engineer and super- 


intendent of construction Is open to engage- | 


ment. Wide experience on heavy iron and 
steel structures, masonry, millsand mining 
work. Directed 2.600 men last engagement. 
Addre care Engineering 


News. O-3t 
W ANTED-—By a young gr aduate engineer, 

position in either field or office. Has had 


eight months experience in difficult. sewer 
and building construction and city survey- 
ing. Resides in New York, but will go any- 
where. Unexce ptionable references. Ad- 
dress CIVIL ENGINEER, care E nates r- 
ing News. 


college graduate with experi- 


ence in a civil engineer’s office, and who has ! 
supervised laying of drains, wants to travel | 


with a prospecting engineer or on a railroad 
survey. Will go anywhere and in any 
capacity at reasonable pay. Address A. G. 
EAMES, Main Brockton, Mass., 


corps and inexpensive dredge, new 


equipped wants employment. loca- 
tion a specialty. Have arecord for quick, 
thorough and satisfactory work, generally 


with better results and less cost than ay 3 


local party made up on the ground. 
dress T. F. WURTS, C. E., Bridgeton, N. 


WANT ED A first-class general foreman ina 
Bridge Works. Applicants must have held 
a similar position before, be well informed 
in all the branches of the bridge manufac- 
turing, be a good organizer and competent 
to get out first class work at a fair cost. 
Please state where formerly employed and 
wages required. Address orks,” 
GINEERING NEWS. 50-2t 


with a 

College 
Ad- 

3t 


position 


education and two years experience. 
dress O. 8., 20 46th St., Chicago. 
WANTEU—A gentleman of extended expe- 
rience in the construction and management 
of railroads, who is also an experienced 
Civil Engineer and present the Genl. 
Address Manager. care Letter Carrier 
No. 58 Washington, 50-3t. 


engineer desires position 
on location, construction, maintenance of 
way, town site, city work. or timber_in- 
spector. Railway work preferred. Ten 
years’ experience. Good Will 
tackle anything, and go anywhere in North 
America. Address 
horn, Walworth Co., Wis. 


TUBBS, 


copy Latham’s Sanitary 
Engineering. Address, giving lowest price, 
delivered AYLETT POLLARD, civil 
engineer and superintend- 
ent for well known park the vicinitv 
New York. The service one principal- 
surveyor familar with sewer 
construction can attend to. PARK 
ASSOCIATION, care News. 


Construction Co. Ten years experience in 
private practice, with Construction Cos. 
and Mo. Pac. Hospital, &c. Address 


foreman blacksmith 
superintendent bridge. locomotive 
jobbing shop; years’ experience. Can 
best references from engineers 

usiness men HENRY 
246 Fourth Newport, Ky. 51-3t 


engineer, also competent 
and surveyor. varied in- 
cluding map cable road, hydraulic, 
sewer, masonry engineering. 
structure boiler, engine plants, 
eral machinery and esign, drafting (to 
ating, specification all branches, 
mathematics. Correspondence solicited 
from parties wishing engineering help. B., 
498 East Main St., Bridgeport, Conn. 


Philadelphia, Pa. 

Washington, D.C 

New Kirk Building, Svracuse, 
“4 West Fourth st., 


N. 
Ciricinnati, 
266 First St., Portland, Ore 


ing conveying plants for bandling of - 

and coal upon docks. Addrese, KIN 
IRON BRIDGE & MFG. CO., Cleveland, 


| WANTE®O.—A competent and energetic en 
xineer, graduate, Jun. Aw. Soe. C. E., who 
is at present e ngaged by well known con 
cern at a salary of $200a month and wh: 
has had experience in hydraulic, railroad 
ing. designing and erecting buildings and 
machinery, and in handling men, will be a! 
liberty on Jan. 1. Can furnish first clase 
references, Speaks Spanish and will a¢ 


cept a position in this country or Spantsl 
America. Address ACTIVITY, care La 
gineering News. 
WANTED —Water-works, sewers corre 


spondence solicited from engineers requir 
ing assistant on above works, office or con 
struction; 10 yeara’ experience. (ioud 
draftsman and surveyor; desirable ref 
erence; instruments. Address ENGINEER. 
Pox 604, Kalamazoo, Mich. Sit 


or 
second-hand, for digging sand nixe d with 


some weeds, in 2 ft. of water; lift, 5 ft.; 
quantity small; quote price delivered in 
Toronto, Can, CHAS. GOAD. 


Box 669, Montreal, ¢ an. Ss 


WANTED - Position as foreman in shon 
building bridges, jails, roofs or structural 
iron work; ten years’ experience; references 
given. Address FOREMAN, care Engineering 
News. 


first-class electro-plater, 
nickel and. bronze, in a large Western 
city. Must be active and thoroughly com- 
petent to supervise the putting up, arrang 
ing and — an entire new plant. Ad. 
dress, giving references, experience, &c. ,i 
full, ELECTRO-PLATING. care of Murra" 
Hili Hotel, New York City 


who is also a practic ‘al mac hinist, a posi 
tion as agent, in the South or West, of a 


reputable corporation or firm. Unexcep- 
tionable references as to qualifications and 
ability furnished. Address H.. Box 


WANTED.—A graduate of an cenginecring 
college, with 10 years’ general engineering 
experience and four years in designing of 
bridges and structural iron work, wants a 
position with bridge company. M. F., care 
of Engineering News. 


Sale 


ISLAND. 


THREE STEAM HOISTERS, 
QUANTITY PLANK TIMBER, 


ALSO 
Apply BREUCHAUD, PENNELL 
the Island. 
Take Ferry, Pier East River, New York 
City. 1-t 


FOR SALE.-— Transaciions and Procecdings 
of American Society of Civil Engineers for 


complete; paid. Address 
Engineering News. 


June, 1870; Vol. July Dec., 1870; 


Vol. Jan. June, 1871; Vol. 
1871; Vol. Jan. June. 1872; 
Address Engineering News. 47- 


Civil Engineers: Erne Drainage. 
Government Testing Works Malines 
Belgium, The Tacheometer, Dip- 
ing Fog Apparatus for the 


Friction, Abstracts papers For- 
Address Engineer 
47. 


eign 
ing News. 
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THE SICILIAN ASPHALT PAVING 


THE NATURAL SICILIAN ROCK ASPHALT, 
THE MOST ASPHALT PAVEMENT THE WORLD. 


P streetsin St. Augustine, Fla. id on streets in Berlin, Germany. 

Laid 15streetsin Hanover, Germany. 


ASPHALT PAVING 


Only Rock Asphalt Mas- 
tic manufactured the 
United States. Made from 


Sicilian and German 
uminous limestone rock. 


Best Quality the Mar- 


ket. Absolutely pure, con- 


tar. Cheaper than any ser- 


=ROCK viceable Imported 


For Breweries, [ce Houses, Cellars, Stables, Yards, Sidewalks, 


OFFICES: TIMES BUILDING, NEW YORK. 


Agents for Rochester and District: THE ASPHALT PAVEMENT German 
Insurance Building, Rochester, Dominion Canada: THE SICILY 


WILLIAM DICKINSON. COURTLANDT JEROME KING. 


JOHN DICKINSON. IRA HUTCHINSON 


DICKINSON BROS. KING, 


IMPORTERS THE 


PORTLAND CEMENT. 


English. HEMMOOR,”’ German. 


GLOBE,” Belgian. JOHNSON,” New Castle. 
21-24 STATE STREET, NEW YORE. 
NEW ORLEANS: CARONDELET ST. CHICAGO: MARKET ST. 


Lesley FLOORS 


Successors to 

Burham, 
Stettiner, Heyn 
Bros,, Gibbs, Hanover & 
Giant Portland 
Hudson River 

dale Cements. Improved 


Fairm’nt Av, Wharf, Ph, 
UNION AKRON CEMENT 
Sole Manufacturers the 
AKRON CEMENT, 
Brand) 


Warranted equal any Hydraulic Cement manufac- 
tured coun Especially adapted for 


CALVIN TOMKINS CO. 
CRETE and use UNDER Capacity 


works 1,500 barrels daily, | 150 Broadway, New York. 


| Telephone No. 1063 Cortiandt, 
REID 


Railroad Stations, Public 
Buildings, Stables, Cellars, 
ROOFS, CARRIAGEWAYS SIDEWALKS 


LAID WITH 


VAL TRAVERS 
—ROCK ASPHALTE.— 


Fireproot and vious. 
For estimates and list Works executed 
apply 


The Neuchatel Asphalte Co., Ltd., 


265 BROADWAY, NEW YORK. 
ROBERT BUTCHER 


- 


COVE CRUSHED BLUE 
STONE FOR CONCRETE AND 
MACADAM. 
and Commercial Brick, Mortar Color, Plaster 
139 120 Paris, Lime. 
Arcade Kquit. Bidg., 
NEW YORK. 
Telephone Call, Cortlandt 1159. | P re) R TL A N D Cc E M E N T 
ALFRED MURRAY superior any other Portland Cement 
TIMBER, PILES, LOGS, made. Circular with Testimonials and Tests 
sent 
BEAVER STREET, NEW YORK. Sole Agent, 
elephone No. 2982 Cortlandt. “Anch 
Norfolk, Office Main Send for Tests and Pamphiet 
Building. New York City, giving Prices Sales the United States, 1,500,000 Barrels, 
and Terms, will sent free applica- Mfg. Co. 
tion, Sales Office William New York City. 


Fulton St., France, Ltd. 


MUTQUAI FALMY, PARIS 
NEW YORK. Sole proprietors the 
Box 1098. mines Seyssei. 


Ragusa, 


; Leon Mato, Cor, Bre. 
BURHAM (ENGLISH PORTLAND ) Architects and Engineers are requested specify 


roofs, water-tight floors, sanitary cellars, ete,; 

to be done by 


General Ag't for the United States & Canada 


also 
ook Asphalte, for roadways, the ‘wort 


FEWER (GERMAN PORTLAND.) 


Importer the following Cements 


Keene’ 


Coarse. 


Unequaled for all purposes for which 


Tests 


Portland Cement used. and 


and 
Useful Pamphlet sent free appli- 


Testimonials Engineers, 


cation. 


PORTLAND 


BELLEFONTAINE, OHIO. 


Gibb’s Portland Cement. 


the most use, and are invited with 
other brands. 


Extract of paper read before the Am. Soc. C. E., sent on application 


Howard Fleming, Liberty St., New York. 


Black Cross and Lagerdorfer Portiand. 


Sole Agent 
importer, 


Roman and 


LOUISVILLE 


The undersigned General Agent for the follow Standard Brands Louisville Cemen 
Black Diamond Mills (Railroad). ern Leaf Mills. Eagle 

This Cement has been general use throughout the West and South since most the 
works having been constructed with it. Orders for shipments any part the country 
y rail or water, will receive prompt and careful attention. Sales for 1890, 1,533,579 barrels. 


WESTERN CEMENT ASSOCIATION, 247 Main St., Ky. 


Utica Hydraulic Cement. 


The undersigned are General Agents for the James Clark and Black Ball Brands 
Utica Cement, general use throughout the West for the past years—specially 
for Sewer, Water and Gas Works. Capacity, 2,000 Barrels daily. Used exclusively 
for the past years the Construction over 400 miles Sewers Chicago, and 
the several Gas Companies the same city. Warranted equal any Hydraulic cement manu 
factured this country. Orders will receive prompt and careful attention. 


MEACHAM WRIGHT, Market St., Chicago, 


ASPHALT PAVING BLOCKS AND 


For Streets, Sidewalks, Gutters, 
Stables, Cellars, Breweries, 

te 

MATERIALS. Crushed Limestone and 
Trinidad Asphaltum, subjected to a press- 
ure of 3,000 pounds to the square inch at 
250° (Fahrenheit). 

Noiseless, non-abserbent and less coatly 
than stone any pave 
ment, 

5,000,000 these blocks and tiles were laid Washington, Baltimore, Philadelpbia, Camden, 
Trenton, New York, etc. Manufactured THE HASTINGS PAVEMENT CO. 
140 St., New York, 


Railway 
Areas, 


BOOTH BROTHERS AND HURRICANE ISLE CRANITE CO. 
NEW YORK. 


Incorporated under the Laws the State New York full Liability 


DIRECTORS m 

WM. BOOTH, OFFICE, Bcnk Street, New York. 
JOHN BOOTH. CONNECTICUT OFFICE, Mew London. Long Cove, Tenants Harbor, Me, 


Granite Island, Vinal 
FERGUSON Rockland, Me. Pequoit, Vinal Haven, 


Estimates furnished for all kinds work and heavy masonry. Paving 
any quantity. 


HOWARD HYDRAULIC 


CEMENT. 


FOR INFORMATION AND PRICES WRITE 


Howard Hydraulic Cement Co., Chattanooga, Tenn, 


ENGINEERING NEWS 
RED 


ENGINEERING NEWS 


Engineers, 
Tron Founders, 


400 CHESTNUT STREET, 


PHILADELPHIA, 


CONSTRUCTORS GAS AND WATER WORKS. 


MANUFACTURERS ALL KINDS 
AND SIZES 
HYDRAULIC CRANES, LIFTS, 
TURBINES AND WATER Pumps. 


sad Works: 1 Canven 


CAST IRON PIPE. 


FREEMAN’S VALVE INDICATOR 
Gas HOLDERS AND Gas 


HYDRAULIC TRAVELING CRANES 


MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS. 
CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL 


Metal Housing 
Long, Solid 
Lock-Action 


Against 


General Offices: Phenix CHICAGO, 


ANCHOR BRAND 


The Cheapest and Most Durable Paint 


RIDGES, METAL ROOFS and ALL EXPOSED 
METAL AND ROUGH WOODWORK. 


Also Warren’s Anchor Brand Asphalt Roofing and Paving Materials. 


SEND FOR CIRCULARS AND SAMPLES. 


THE COULD 


ST., EAST CAMBRIDCE, MASS., 
Trade Mark. AND DEALERS 


Gould’s Steam and Water Packing, the Original Ring Packing. 
(Patented June 1880.) 

For Piston Rods, Valve Stems Steam Engines and Steam Pumps, and 
especially adapted for Electric Water Works, etc. Self- 
Lubricating, Steam and Water Less friction than any other 
known Packing. Never grows are followed. Does not 
the rod. Every package fully warranted. 

Packing will sent any address, and not satisfactory 
trial for 30days can returned our expense. None genuine 
without this Trade Mark and date patent stamped wrapper. ALL 
SIMILAR PACKINGS 4RE IMITATIONS AND CALCULATED DECEIVE. 


ordering give EXACT diameter Stuffing Box and Piston Rod 
Valve Stem. 


Clobe Special Castings, 
FOR WATER-WORKS. 


Adopted 1887 more than 100 Towns and 
BUILDERS IRON FOUNDRY, Providence, 


TRAUTWINE’S POCKET BOOK. 


“Without doubt has proved itself the most useful hand book 
the language for the ana 
Mining Journal, Aug. 25, 1888, 
& 


Building, New York City. 


INSURES: 


Approval. 


NEW YORK OFFICF: Broadway. 


walk 


ADAPTED 


PURE ALUMINUM. 


Offer Aluminum guaranteed equal the best the market the low- 
obtainable. Prices given application. Aluminum Sheet, Wire and Castings 
a st rates. 


Aluminum polish, very efficacious and suitable for household use, 
well for manufacvuring purposes 
Aluminum solder. Correspondence solicited. 


Waterways and Water different_countries, with 
description the Panama, Manchester, and 
cloth 
Circulars and catalogues application 
Publishers, Courtlandt St., New York 


ESTABLISHED 1 1864. | JOHN CLAFFY, 
NASSAU ST., NEW YORK, MANUFACTURER AND DEALER 
RAILROAD PRINTERS STATIONERS 


KEEP IN STOCK OF MOST APPROVED FORMS 
BOOKS; FOR STATION AND TRAIN USE. 
BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST. 
fRT. FORWARDED, FRT. RECEIVED, MANIFEST COPYING, 
TEL. TRAIN ORDER, 4C., 4C. 

AND CONTRACTORS USE. 
Sive PROCESS, FIELD, QUANTITY, TRACING 
CROSS SECTION, PROFILE, TRANGIT. 
OCTAILED EST, TIME, PAY ROLL, ToroG., 
mo. RETURN, DRAWING, WAGES TABLE, 4ac.,4c 


BLANKS AND BOOKS FOR 


GENERAL SPECIFICATIONS for Iron and ELLIOTT PHIN, 


Steel Railroad Bridges and Viaducts. BRANTFORD, CANADA, 


Price cents. Same for Truss and Steel for Railways 


Highway Bridges and Viaducts. Price 
Theodore Cooper, Consulting Other Public Works. 
STEAM SHOVEL WORK SPECIALT!. 


Published and for sale En- 
gineering News Publishing Co., Tribune 


and 


MANUPFAOTUBER OF' 


Patent Derrick Foot 
Guy and Cable Stretchers. 


Engineer. 


Steam Shovels and Unloaders for 
States Canada, 


M 
re 
ti 
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Commonwealth Massachusetts 


SEWERAGE Com- 


CON 


TRACTORS. 

Sealed bids for building Section 22 of the 
Metropolitan Sewerage System Medford, 
accordance with the form contract and 
specifications furnished the Boa:d 
Sewerage Commissioners, will 
received said board its office, Lincoln 
WEDNESDAY, 23, 1891. 

bid will received unless accompanied 
certified check for the sum $1,000, 

bids made upon the blank forms 
furnished the board. 

some other particulars are approximately 
follows: 


Cu. yds. 
Aver- brick 
age External and 
sec Length, depth, diameter, other 
tion feet. feet 


Plans can seen and specifications and 
forms contract can obtained the above 
oftice 

bidder required make statement 
ndicating sewer and similar work 
has done, and give references that will ena- 
hle the board judge his business standing. 

The board reserves the right reject any 
and all bids. 


HOSEA Board 
Metropolitan 


TILLY HAYNES, Sewerage 
| Cornmissioners of 
ROBERT DAVIS,/ 
Carson, Chief Engineer. 
49-3 


Notice Architects. 


THE BOARD PUBLIC Works, 
ciry ov DoLuTA, Minnesota, November, 12, 
1891. 

Competitive plans for drawbridge across 
the Duluth ship canal will received the 
public and for the corpora- 
tion of the city of Duluth, until 2 P.M , on the 
28th day of December, 1891, said plans to be 
drawn according notes and specifications 
for the size and strength row on file in the 
said board, which will furnished 
upon application. cash prize one thou- 
sand (1,000) dollars will paid for the best 
plans Said plans must accom 
panied with detail specifications and approxi- 
mate cost said bridye. The successful bid_ 
der all probability will, desired, en- 
gaged the city Duluth when the bridge 
built superintend the building the 


same. 
HENRY TRUELSEN, 
Official: President - 


T. W. ABELL, 
Clerk, Board Public Works, 


WORTH 


Some connection with the Royal 


Among the finest cars ever placed railroad 
service in this country are the Royal Blue 
Line cars now use the New York. 
delphia, Baltimore and Washiagton line, run- 
ning over the Baltimore Ohio, Philadelphia 
Reading, and Jersey Central Railways. 

The coaches are handsome the ordinary 
parlor car, fitted with spacious 
smoking room. The coaches were built forthe 
different companies the Pullman Palace Car 
Company, and the entire train baggage, 
combination and parlor cars are fitted with the 
platforms, Allen 
the Safety Car Heating 
Company's standard system of steam 

are improvements which are appre- 
even the lay the general 
way increased comfort riding, the vesti- 
bule attachment doing away with all lateral 
motion the train and the 
making the movement easy, gliding one. 
The interiors the coaches are, moreover, 
they should please the eye, 
finished mahogany, with plush trim- 
mings and window curtains and other decora- 
tions harmonizing. coach has also 
room with every convenience. 
speed which these trains are run 

with their high grade construction, 
between New York and Washing- 

two them being made five hours. 
the fare charged that one 
all the conveniences and comfort travel 
style that costs something 

and combines the highest essentials 
thar management—the best 
offered the lowest possible 
the the several railroad 
concerned appreciated the 

asing patr 


Wholesale Eastern 


facilities for prompt shipments. 


PIQUA, 


Pipe and Pump Connections. 
Works BESSEMER, ALA. 


Proposals for Paving Streets. 


SEALED PROPOSALS will be received at 
the office the city auditor the city Day- 
ton, Ohio, until 12 o'clock, noon, 


MONDAY, January 1892. 


For improving First street, from the west line 
of St. Clair street to the east line of Wilkinson 
street, estimate 11,000 square yards of paving. 

Second street, from the west line of St. Clair 
street the east line Ludlow street, esti- 
6.800 square yards paving. 

Third street, from the line Sears 
street to the river bridge, estimate 40,000 square 
yards of paving. 

Fourth street, from the east line Jefferson 
the east line Ludlow street, esti- 
mate 4,500 square yards of paving. 


line of Ludlow street, estimate 12,000 square 
yards paving. 

Main street, from the south line of Fifth 
street to the river bridge, estimate 25,000 
square yards of paving. 


street to the north line of First street, estimate 
14,500 square yards paving, constructing 
necessary foundations and making necessary 
excavation for same, furnishing and paving 
the roadway with granite block, Medina block, 
Hayden block, Hallwood block, block, 
asphalt, red brick or fire brick, furnishing and 
setting new curbs, constructing the necessary 


wails, in accordance with the plans and speci- 


engineer. 
deposit five thousand dollars 
left the hands the city auditor, will 


any bid accepted contract will entered 
into and performance thereof properly secured. 
All bids must made upon the printed forms 
commissioners, and enclosed sealed envel- 
ope directed the board city commission- 
ers, Dayton, Ohio, and indorsed upon the ont- 
side the envelope, Proposals for paving 
street the city Dayton.” 

Each bid shall contain the full name 
every person iaterested the same. The 
board reserves the right rejectany oral! bids 
city. 

direction the board city commission- 
ers. HOOVEN, President. 


MILLIONS DOLLARS 


of new contract work {s being advertised weekly in 
ENGINEERING News, Tribune Building, New York 


Fifth street, from the railroad the east 


Jefferson street, from the south line Fifth 
mains, 244 miles 6-in. mains, and mile 


culverts, drains, catch-basins, and retaining | 


fications on file in the office of the city civil | 


required each bidder guarantee that 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also Flanged Pipe and Fittings, Hydrants, Gates, Pig Lead, 


CHAS. MILLAR SON, Selling Agts., Utica, 


Manufacturers Lead Pipe and Materials. 
Agents Akron Vitrified Sewer Pipe. 


CONTRACTORS. 


When contemplating the use material, such Corrugated Plain 
Iron Roofing, Corrugated Arches, Ceiling Metallic Lath, you will find 
your advantage avail yourselves our long experience and extensive 


large Galvanizing one our prominent features. 
All inquiries mail wire receive immediate attention. 


THE CINCINNATI CORRUGATING 


Joun W. HARRISON, Pres, and Treas. 
QUEEN, Sec’y. 


HARRISON 


MANUFACTURERS OF 


FOR WATER-WORKS, CAS CULVERTS. 


Flexible Joints. 
Offices and LOUIS. 


| pump, in accordance with plans and specifica- 
+ tions on file in the office of the City Engineer. 


PROPOSALS! FOR 


Sewage Pumping Engines. 


OFFICE OF THE | 
DEPARTMENT OF PUBLIC WORKs, 
Cricaco, Dee, 2, 1891 

Sealed proposals will be received by the city 
of Chicago until 11 4. M. Tuesday, Dec. 29, 1891 

for and erection, 

upon and within the foundations provided by 

the city of Chicago, of two 


the construction, delivery 


‘Sewage Pumping 
Engines” and three boilers, together with the 
necessary feed pumps, pipes, &e., and com 
plete in all details and particulars for constant 
daily use in connection with the web well and 
discharge conduit provided the city 
Chicago. 

One engine to have a capacity to raise 1l2,- 
000 000 U. S, gallons 1) ft. high every 24 hours. 

One engine to have « capacity to raise 24,000 
(00 U.S. gallons every 2t bours. 

According to p'ans and specifications on file 
the the department public works 
of said city 


by of 


Proposals must be made out upon blanks 
furnished by said oftice, and be addressed to 
said department, indorsed “ Proposals for Sew 
age Pumping Engines,” and be accompanied 
with $1,000 in money, or a certified check for 
the same amount on some responsible bank 
doing business in the city of Chicago, aul made 
payable tothe order of the 
public works. 

The commissioner of public 


HOWARD, Vice-Pres. 
Supt. 


commissioner of 


works reserves 
the right to reject any or all bids 

proposal will unless the 
party offering it shall furnish evidence ati» 
factory to the commissioner of public works of 
bis ability, and that he has the necessary 
facilities, together with sufficient pecuniary 
resources, to fulfill the conditions of the con 
tractand specifications, provided such contract 
should be awarded to him. z 

Companies or firms bidding will give the 
individual names the name the 
firm, with their address. 

FRANK ALDRICH, 

It Commissioner of Public Works 


IRRIGATION AGE the 
paper for the 
because repiete with news 
Engineering enterprises throughout 
the great region irrigation develop- 
ment the western states and terri 
The Age the OFFICIAI 
ORGAN the American Society 
Irrigation Engineers, and every 
member this Society keeps posted 
construction work, past, present 
and future, reading this paper. 
Special advertising rates for 
neers’ cards. 


considered 


Heavy Loam Castings 


Drainage Pump. 


OFFICE, 


Sealed proposals will be received at this 
oftice until the hour of 12 M., Thursday, Feb. 18, 
1892, for the construction of a new drainage 


Copies plans and specifications will for- 
warded mail request. deposit $200 
will requirec accompany each bid. The 
city reserves the right to reject any and all 
bids. All conformity with Ordinance No. 
5,753, adopted Nov. 10, 1891. 


THOMAN, Comptroller. 48-13t 


Proposals for Water-Works. 


Bids will received the City Clerk the 
M., Jan. 9, 1892, for furnishing all material and 
performing all work for constructing com- 
plete water-works system for the City 
Snohomish, Wash., according plans and 
specifications now on file with the City Clerk 
of sald city. 

The system will consist about 4-5 miles 
12 in. mains, 4% wile of 10-in. mains, 4 mile of 


Subscription, per year. 
THE IRRIGATION AGE, 
Salt Lake City, Utah 


SAN FRANCISCO. 


CABLE RAILWAYS. 


SAXTON, Contractor, 
WASHINGTON, 


Grand Ave. and 15th 
Line, 
Grand Ave. and 
/ 


4-in. mains, which will placed fire 
bydrants, with 6-in. connections the mains. 

Pipe to be of wrought iron. 

There will two pumps and two boilers; 
pumping capacity 1,000,000 galis. in 24 hours; 
a reservoir of about 500,000 galls. capacity. 

Bidders will bid on the works complete, in- 
cluding the furnishing of all material and 
labor whatever 

Each bid must accompanied certified 
check ils equivalent for the sum $1,000, 
which will be retained by the city in case the 
bidder fails enter into the contract 
awarded him. 

Checks will returned contract 
signed. 

Payments made monthly the 
amount 90% the estimates. 

bond $10,000 will required the suc- 
cessful bidder, besides the retention 
the monthly estimates, until the works are 
completed and accepted the city: work 
begin oace and completed July 1892. 

The right reserved reject any and all 
bids. 

Dated Dec. 

501 Burke Block, Seattle, 


responsible Civil Engineer 
about make trip through Mexico, Cali- 
fornia and the West execute any com- 
missions intrusted to him, or act a* repre- 
sentative of manufacturers on very rea- 
sonable terms. MEXICO, care 
gineering News. 


for Grand Ave. Ry. 
Oo., Kansas City, 
Mo, 


ne, 

Holmes St. Line, for Hoimes St. Ry. Co., Kan- 
sas City, Mo. 

“The Loop Line,” for Met. Ry. Co., 


City, Mo. 
for W. & G, R. 


Seventh St. Line, 
Washington, D. C. 

Eleventh and Thirteenth Sts Line, for Tacoma 
Ry. Motor Tacoma, state Wash- 
ington. 

Navy Yard and Line, for 

Fourteenth St. Line, for Co., 
Washington, D. C. 


Co., 


AGREAT CONVENIENCE many 
our subscribers, and eontinue 
fill orders for books long they are 
received, the following termas Cash 

We do what no hook publisher in America does-- 
guarantee the delivery of the book to the customer 


whose money we have received. If a book ts lost 
we send another without delay. 


ENGINEERING NEWS PUBLISHING 


ENGINEERING NEWS 


DIRECTORY 


Current Advertisements Engineering News and American Railway Journal. 


Advertisers Can Assist and Themselves Sending More Complete List Headings 


Accamnlators and Hydraali¢ Presses. 
Butle lers’ Iron F'’dry, Providence, R. I. C A. 
* Builders.” 


Air Compressors. ° 

Clayton Air Compressor Works, 43 Dey N.Y. 
A.: “ Compressor-Brooklyn. 

Deane Steam Pump Co., Holyoke, Mass. C. 
Holyoke. 

Inge —— Sergeant Rock Drill Co., 0 Park Place, New 

ork. 
Norwalk Iron Works Co., South Norwalk, Conn. 
Rand Drill Co., 23 Park Place, New York. 


Air Brakes, 
American Brake Co., 160 Broadway, New York. 
Westinghouse Air Brake Co., Pittsburg, Pa. 


Deane 


Air Pump and Condenser. 

Norwalk [ron Works, So. Norwalk, Conn. 

Worthington, Henry R., Liberty St,N.Y. ©. A.- 
Tuneharp.” 


Aluminum. 

Cowles Electric Smelting and Aluminum Co., Lock- 
port, N.Y. C.A.: “ Hallhurst Pittsburg.” 

Pittsburg Reduction Co,, % Fifth Ave., Pittsburg, Pa. 


Analysis (Water and Commercial). 
Hunt & Clapp, Pittsburg, Pa. C. A.: “ Testing, Pitts 
burg.” 


Angle Joints. 
Pennsylvania Steel Co., Steelton, Pa. 


Architects, 

Adams Engineering Co., Atlanta, Ga. 

Appleton, Thos., Rialto Building, ( hicago, [. 
Howell, Db. Washington, D. C 

Naegeley, John, Pittsburg, Pa. 

Wilson Bros, & Co., Drexel Building, Phila.. Pa. 


Architectural 

Bullders’ Iron Foundry, Providence, BR. C. A.: 
Builders,” 

Ohio Pipe Co., Columbus, 0. 


Armor (Submarine). 
Morse, A. J. & Son, 14) Congress St., Boston, Mass, 
Schrader & Son, 32 Rose St., New York. 


Artesian Well Machinery. 

Oil Well Supply Co., New York and Pittsburg Pa. 

Artificial Stone, 

Sicilian Asphalt Paving Co., 
“Ryquad, New York.” 

Asphalt. 

Fisher, Erskine W., 1s Broadway, N. Y. 

Thiele, E., 78 William St., City. 

Wootton, E. H., 3% Broadway, 
Evancallan.” 


Asphait Pavement. 

See Paving.” 

Automatic Electric Signals. 

Union Switeh & Signa: Co., Swissvale, Pa. 
Halt Sigual Co., Broadway, N. Y. City. 


Axles, 
Lima Machine Works, Lima, 0. 

National Tube Works Co., McKeesport, Pa. 
Prosser, T..& Son, 15 Gold St., New York. 


Ballast (Broken Rock). 
Carpenter Bros., Port Chester, N.Y. 


Ballast Unloaders. 
Marion Steam Shovel Co., Marion, 0. 


Bands and Stops (for tapping water pipe). 
Union Water Meter Co., Worcester, Mass. 


Blasting Apparatus Supplies. 

Ingersoll-Sergeant Rock Drill Co., 10 Park Place, New 
York 

Rendrock Powder Co., 23 Park Place New York. 

Blocks (Tackle). 

Boston & Lockport Block Co., Boston, Mass. 

Harrington, E., Son & Co., Philadelphia. 


Blue Print Paper. 
Keuffel & Esser Co,, 127 Fulton St,, N. Y. City. 


Boilers, 
Abe ndroth & Root Mfg. Co. Ww Cif St., 
Cc. A.: Dogpalace, N. Y. 
Babcock & Wilcox Co., Now York. 
Cartin’s Sons, Thos., Allegheny, Pa. 
Carlisie Mfg. Co., Carlisle, Pa. 
Forsaith, 8S. C. & Co., Manchester, N. H. 
Iredell, F. W.,10 Park Place, New York. 
Lidgerwood Mfg. Co., 96 Liberty St., New York. 
Ol Well & Supply Co. (Ld.), 82 Fulton St., New York, 
Pancoast & Rowers, New York. 
Pierce & Thomas, 42 Cortlandt St., N. Y. City. 
Robert Poole & Son Co., Baltimore, Md. 
Ryan-McDonald Mfg. Co., Baltimore, Md. 
Southwark Foundry & Machine Co., Philadeiphia,Pa, 
Tippett & Wood, Phillipsburg, N, J. 


Boiler Fronts and C 
Ramapo Lron Works, Hilburn, 
Ryan-McDonald Mfg. Co., Md. 

1 ippett & Wood, Philli ysburg, N. J. 
Toledo Foundry & Machine Co., Toledo, 0. 
Vulcan [ron Works, Chicago, IL 


Bolt Foreing Machines. 
Forsaith Machine Co., 8. C., Manchester, N, H. 


Books. 

Engineering News Publishing Co., New York. 

Fanning’s Water Supply E rn at 

Spon, E & F.N., 2 Cortlandt st 

Trautwine’s Pocket Book. 

Worsing Plans of Ry. Structures, 
Philadelphia, Pa. 

c, P. Chase, Clinton, la. 


Brakes. 
\merican Brake Co,, 1s0 Broadwar, N. Y. 
Westinghouse Air Brake Co., Pittsburg, Pa. 


Brake Shoes. 
Ramapo Iron Works, Hillburn, N. Y. 
Ryan.McDonald Mfg. Co., Baltimore, Md. 


Brick and Tile. 


Moffett, Hodgkins & Clark, Syracuse, 
at Peoria, Tih. 
Tomkins, Calvin, 1) Broadway, N. Y. 


Berlin Lron Bridge Co., East Berlin, Conn. 

Render & Seifert, 169 Jackson St , Chicago, Il). 

Boston Bridge Works, Boston, Mass. 

Bousearen, G., 99 West Fourth Cincinnati, 0. 

Cartter, M.S., & Co., St. Louis, Mo. 

« hampion Bridge Co., Wilmington, 0. 

Chicage Bridge and Iron Co,, Chicago. 

Cofrode & Evans, Pottstown, Pa. 

Cooper, Theodore, 35 Broadway, N. % 

Doremus, Henry M., 143 Liberty st. . ¥. City. 

Edge Moor Bridge Works, Del. 

Elmira Bridge Co., Elmira, N. Y., and 18 Broadway, 
N. Y. City. 

Filley, H. H., Kansas City, Mo. 

Groton Bridge & Mfg. Co., Groton, N. Y. 

Hopkins, W. F., Laclede Building., St. Louis, 


New York. ©. A.: 


New York. 


302 Walnut St., 


Works 


Keystone Bridge Co., Pittsburg, Pa. 

King Iron Bridge & Mfg. Co., Cleveland, ©). 
Levering & Garrigues, P hiladelphia, Pa. 

Livengood, W.C., Philadelphia, Pa. 

Massillon Bridge Co.. Massillon, 0. 

Mo. Valley Bridge & [ron Works, Leavenworth, Kan. 
McCain, F. J. & Bro,, 73 Exchange Bldg., Chicago. 
Passaic Rolling Mill Co., Paterson, N. J. 
Pennsylvania Steel Co., Steelton, Pa. 

Pencoyd Bridge and Construction Co., Pencoyd, Pa. 
Philadelphia Bridge Works, 257 8. ith St., Phila., Pa. 
Phoenixville Bridge W: rks, Phoenixville, Pa. 
Pottsville [ron & Steel Co., Pottsville, Pa. 
Rochester Bridge & Iron Works, Rochester, N. Y. 
San Francisco Bridge Co., San Francisco, Cal. 
Shatler & Schniglau, Chicago, D1. 

ShiMler Bridge Co., Pittsburg, Pa 

Smith, F. H., Baltimore, Md. 

Smith Bridge Co., Toledo, O. 

Sooysmith & Co., 2 Nassau street, N.Y. 

Staats, RK. P. & J. H., 35 B 

Tippett & W hillipsburg, N 

Union Bridge Co., 1 Broadway XN. Wi 

Variety [ron Works Co., C leveland, Ohio. 

Waddell, J. A. L., Kansas City, Mo. 

Wisconsin Bridge & Iron Co., Milwaukee, Wis. 
Wrought Iron Bridge Co., Canton, O. 

Youngtown Bridge Co., Youngstown, O. 


Bridge, Dock and Shed (Builders). 
Livengood, W. C., Philadelphia, Pa. 

Ross & Sandford, Jersey City, N. J. 

Staats, R. P. & J. H., New York. . 


Bridge Swinging Machinery. 
Vulcan [ron Works, Chicago, Il. 


Bridges (Suspension). 
Hildenbrand, W., New York. 


Bronze (Aluminum, Silver, Silicon and Manag- 
nese) 


Cowles Electric Smelting & Aluminum Co., Lock- 
port. N. 

Butters, Friction. 

Union Switch & Signal Co., Swissvale, Pa. 

Bulldozers. 

Williams, White & Co., Moline, Ill. 

Cableways, Suspension. 

Lidgerwood Mfg. Co,, 96 Liberty St., N. Y, City. 


Cable Railways. 
Christie & Lowe, 45 Broadway, New York. 
E. Saxton, Washington, 


Cable Railway Driving Plants. 
Poole, Robt. & Son Co., Baltimore, Md, C. A 
Baltimore.” 


Cars (Ditching). 
Osgood Dredge Co., Albany, N. Y. 


Cars (Dump and Flat). 

Bloomsburg Car Co., Bloomsburg, Pa. 

Focht, Geo., 61 Adams St., Hoboxen, N. J. 

McEwen, A. C., 79 Morgan St., Jersey City, N. J. 

Ryan-McDonald Mfg. Co., Baltimore, Md. 

Stuebner, G. L. & Co., 168-170 E. Third St., 
Island City, N. Y. 

Cars (Passenger and Freight). 

Bloomsburg Car Co., Bloomsburg, Pa. 

Evans, Geo. A., 4) Wall St., New York. 

Jackson & Woodin M’f’g Co., Berwick, Pa. 

Peninsular Car Co., Detroit, Mich. 

Sheffield Velocipede Car Co., Three Rivers, Mich. 

Cars 

Bloomsburg Car Co., Bloomsburg, Pa. 

Carlisle M’f’g Co., Carlisle, Pa. 

Middietown Car Works, Middletown, Pa. 

Peninsular Car Co., Detroit, Mic a 

Pierce & Thomas, 42 Cortlandt St., N. ¥. City. 

Ryan-Macdonald M’f’g Co., Mad. 

Sheffieid Velocipede Car Co . Three Rivers, Mich. 


Cars (Wrecking). 
Industrial Works, Bay City, Mich 
Marion Steam Shovel Co., Marion, 


Car Heating and Lighting. 

Consolidated Car-Heating Co., Albany, N. Y. 

The Safety Car-Heating and Lighting Co., 160 Broad 
way, New York. 

Car Bells. 

Van Duzen & Tift, 102-104 E. Second St., Cincinnati, O. 

Car Castings. 

N. Y. Car Wheel Works, Buffalo, N. Y. 

Peninsular Car Co., Detroit, Mic’ h. 


Car Coupler. 

Gould Coupler Co., 120 Broadway, New York. 

Hinson Car Coupler Co., 515 Rookery, Chicago, LI. 

Janney-Hien Co., Pittsburg, Pa. 

McConway & Co., 4th St., A. V. R. R., Pitts- 
burg, Pa. C. A.: “ Torley, Pittsburg.” 


* Poole, 


Long 


Uader Waich 


| Meachem & Wright, 9 Market St., Chicago, Ill. 
Norton, F. 0., 
New York & Rosendale Co. ., 229 Broadway, N. Y. 


92 Broadway, N. Y. 


Sinclair & Babson, 18 Exchange Place, N. ¥. 
Tomkins, Calvin, 150 Broadway, N Y 

Thiele, E.,18 William St., N. Y. 

Union Akron Cement Co., Buffalo, N. Y. 

Western Cement Association, 247 W. Main St., Louis- 


ville, Ky. 


Chimney Tops. 


Ohio Valley Fire Clay Co., 


Toronto, 


Coal Backets and Chutes. 


Focht, Geo., 61 Adams St.. Hoboken, N. J. 


Steubner, G. L. & Co., Long Island City, N. Y. 


Cocks and Stops. 
Galvin Brass & Iron Works, Detroit, Mich. 


Colleges (Engineering), 
Lafayette College, Easton, Pa. 


Concrete Mixer. 
Carlin’s Sons, Thos., Allegheny, Pa. 
Cockburn Barfow & Machine Co., 244 Eleventh 8t., 


Jersey City, N. J. 


Concrete and McAdam Stone. 
Carpenter Bros , Port Chester, N. 
Tomkins, Calvin, 150 Broadway; N. Y. 


| Condensation Precess. 


Hill, John W., 21 Glenn Building, Cincinnati ©. 


Construction Supplies. 


French, Samuel H., & Co., Philadelphia, Pa. 
Ryan- McDonald Mig. Co., Baltimore, N. Y. 


Tomkins, Calvin, 15 Broadway, N. Y. 


Contractors (General). 


Bassett Bros., 298 Main St., Buffalo, N. Y. 


Boughen Engineering Co., Cincinnati, 0. 


Brown, Jas. M., & Co., 115 Broadway, N.Y. 


| Elliot & Phin, Brantford, Ont. 


Frescoln, 8. W., World Bldg., N. Y. City. 
Harlow, J. H., & Co., Pittsburg, Pa. 


| Moffett, Hodgkins & Clark, Syracuse, N. Y. 


Convering Machines. 
Brown 


tek, Lee & Co., Galveston, Tex. 

Sparks & Evans, 36 Walnut St., Philadelphia, Pa. 
Ss aats, R. P. & J. H., New York. 
Woltmann, ee & Co., 11 Wall St., 

“Nagcotic, N 


Centractors’ Supplies. 
American Mfg. Co., St. Paul, Minn 
's Sons, Thos. 


City. C. A.: 


Contractors’ Plant Co., Buffalo, N. Y. 

French & Co.. Samuel H., Pa. 

oe Sargeant Roc k Drill Co., 10 Park Place, 

Iredell, F. W., 10 Park Place, N. Y. 

McEwen, A. é. Morgan St., Jersey City, N. J. 

Middleton, W.S., John St., N. ¥ 

Pierce & Thomas, ‘2 Cortlandt St., a’ 

Ryan-McDonald Mfg. Co., W 

Toledo F’dry & Mach. Co., Toledo, O. 

M. Beatty & Sons, Welland, Ont. 


doisting & Conveying Machine Co., 
land, O. 


Cleve 


| Industrial Works, Bay City, Mich. 


Cornish Rolls. 


Farrel Foundry & Machine Co,, Ansonia, 
A.: “Farrel.” 


Conn, C, 


Coupler (for Steam Heating). 


Consolidated Car Heating Co., Albany, \. Y. 
| Safety C ar Heating and L ighting Co., 160 Broadway, 
Y. 


| Cranes. 


| Boston Bridge Works, Boston, Mass. 


—== Hoisting & Conveying Machine Co., Cleve- 

and, O, 

Farrel Foundry & Machine Co., Ansonia, Coun. C. A.: 
“ Farrel,” 

Industrial Works, Bay City, Mich. 

Maris Machine Co., Philadelphia. 

Southwark Foundry Machine Co., Philadelphia, Pa. 

Wood, R. D., & Co., 400 Chestnut St.,P hiladelphia, Pa. 
C. “ Tuckahoe, Philadelphia. % 

Edwin Harrington, Son & Co., Phila., Pa. 


Cranes (Electric). 
Boston Bridge Works, Boston, Mass. 
Thomson Houston Motor Co., Boston. Mass. 


Creosoting. 

Carolina Ol] & Creosote Co., Wilmington, N. C. 

Eppinger & Russell, 160 Wa iter St., New York. 

Lehigh ‘reosoting Works, Washington St., 
Jersey City, N. J. 

Old Creosoting Works, 57;Main St., Nor- 
folk, Va. 


Van Dorston C stiensat ‘ar Equipment Co., 308 Chest- | Vanderbilt & Hopkins, 120 Liberty St., New York. 


nut St., Philadelphia, Pa. 


Car Doors. 
The Q. & C. Co., Chicago, Il. 


Car Replacer. 
The Q. & C. Co., Chicago, II. 


Car Wheels. 
Griffin Wheel & Foundry Co., Chicago, Li. 
Jackson & Woodin Mfg. Co., Berwick, Pa. 
La ke Shore Foundry, Cleveland, O. 

. ¥. Car Wheel Works Co., Buffalo, N Re 
Iron Works Hillburn, 
Peninsular Car Co., Detroit, Mich. 


Cars (Dump and Plantation). 
McEwen, A. C., 79 Sng wy St., Jersey City, N. J. 
Sheffield Velocipede Car Co., ‘Three Rivers Naie h. 


Castin 

Builders Tron Foundry, Providence, R. I. 

Detroit Pipe & Foundry Co., Detroit, Mich. 

Farrel Foundry & Mac shine Co., Ansonia, Conn. ©. A.: 
Farrel.” 

Mellert Foundry & Machine Co. (Ltd.), Reading, Pa. 

Southwark F’dry & Mach. Co., Pailadeiphia, Pa. 

Wood, R. D., & Co., 400 Chestnut St *hiladelphia, 
Pa. C. A.: “Tuckahoe, Philadelphia.” 


Castings 
Chester Stee! Castings Co., 407 Library St., Phila., Pa. 


Cattle Brushing and Clippies Tools. 
Stow Flexible Shaft Co., Phil Iphia, Pa. 


Cement. 

a Portland Cement Works, 18 Exchange Place, 

Brand, James, $1 Fulton St., N. Y. 

Buckeye Portland Cement Co., Bellefontaine 

c <—.m Hydraulic Cement Mfg. Co., 67 wii illiam 

Dickinson Brothers & King, N. Y. 

Fisher, E. W., 18 Broadway, N. Y. 

Fleming, Howard, 23 L iberty N.Y. 

French & Co., Sam!. H., Philadelphia, Pa. 

Howard Hydraulic Cement Co., C hattanooga, Tenn. 

Johnson & Wilson, 45 Broadway, N. Y. 

Lawrence Cement Co., 67 William St., N. Y. 

“aa & Trinkle, 210 South Third St. Philadelphia, 


Crushers. 
Carlin’s Sons, Thos., Allegheny, Pa. 
Farrel Foundry & Machine Co., Ansonia, Conn. 


| Forsaith & Co., 8. C., Manchester, N. H. 


Iredell, F. W., 10 Park Place, N. Y. 
Pierce & Thomas, 42 Cortlandt St., 
Pipe. 

Blackmer & Post, St. Louis, Mo. 
Ohio Valley Fire Clay Co., Toronto, ©. 


Calvert Pipe 

Addyston Pipe & Steel Co., Addyston, 0. 

Wood, R. D., & Co., 4.0 Chestnut St., Philadelphia, Pa. 
CA: “Tuckahoe, Philadelphia. # 


Cupola. 
Byram & Cc ‘0., Detroit, Mich. 


Damp 
Sicilian Asphalt Paving Co., New York. 


Derricks. 

American ry Co., St. Paul, Minn. 

Beatty, M., & Sons, Welland, Ont. 

Brown Hoisting & Conveying Machine Co., 
Jand, O. 

McEwen, A. C., 79 Morgan St., Jersey ig N. J. 

Middleton, W. S., 52 John St., "New York 

ae ell & Supply Co., Limited, 82 Fulton St:, New 

or 
Ryan-McDonald Mfg. Co., Waterloo, N. Y. 
Vulcan Iron Works, Chicago, Il. 


Ditching Machines. 

Bucyrus Steam Shovel & Dredge Co., Bucyrus, 0. 

Marion Steam Shovel Co., Marion, O. 

Osgood Dredge Co., Albany, N.Y. 

San Francisco Bridge Co., San Francisco, Cal., and 
Seattle, Wash. 

Diver. 

Thacher & Breymann, 306 Water St., Toledo, 0. 


Diving Apparatus. 
Morse, A. J. & Son, 149 Congress St., Boston, Maas. 
Schraeder, ‘A. & Son, 32 Rose St., N.Y. 


Drain Tile. 
Ohio Valley Fire Clay Co., Toronto, 0. 


Praw-Gear, for cars. 


New York. 


Cleve- 


They Wish Listed. 


Dredging and Dredging Machine, 

Anderson & Barr, Jersey City, N. J. 

Beatty, M., Sons, Welland, Ont. 

Bucyrus Foundry & Mfg. Co., Bucyrus, «> 

Industrial Works, Bay City, Mich: 

Marion Steam Shove! Co., Marion, Oo 

Osgood Dredge Co., Albany 

Poole, Robt. & Son Co., Baitimore, Md. «4 

Baltimore.” 

Ross & Sanford, Jersey City, N. J. 

San Francisco Bridge Co., San Francisc. « 4| 
Seattle, Wash. 

Toledo Foundry & Machine Co., Toled«, « 


and 


Atlantic Dredging Co., 34 Pine St., New y. rk 
| Vulean Iron Works. Chic ago, Til. 
| Drilling Tools. 
H rgeant Rock Drill Co., Park Place 


Rand Drill Co., 23 Park Place, N.Y. 
| Thomson-Houston Electric Atlantic 
Boston, Mass. 


™M 


Drilling. Tapping. Reaming and B 
Mac -hines (Portable). 

Stow Flexible Shaft Co., Phil deiphia. 1 

Stow Mfg. Co. , Binghamton, 


Brown Hoisting & Conveying Machine 
land, 0. 

Dynamo Electric Machines. 

Edison General Electric Co., N.Y. 

Thomson Houston Electric Co... 
Boston, Mass. 

Electric Blasting Apparatus. 

Rendrock Powder Co., 25 Park Place, \. \ 


Electric Indicating and Recording tustry. 
meats. 
Standard Thermometer Co., Peabody, Ma 


Electric Lighting and Motors. 

Edison General Electric Co., N. Y. 

Moffett, Hodgkins & Clarke, Syracuse, \. ) Works 
at Peoria, Iil. 

Thomson-Houston Electric 
Boston, Mass. 


Co., Atlantic st 


Electric Lamps. 
| Edison General Electric Co., N.Y. 
Thomson-Houston Electric Co., 62) Atiantic 
| Boston, Mass. 


Electric Motors. 
Thomson-Houston Motor Co., Boston, Vass 


Electric Railways. 
Edison General Electric Co., N.Y. 
Thomson-Houston Motor Co., 


Boston, Mass. 


Atlantic st 


Electrical Engineers. 
Leonard & Co., H. Ward, 
Building, New York. 
Jackson, D. C., Madison, Wis. 
Paine & Sons, Charles, 71 Broadway, N. ) 
Smith, Jesse M., 36 Moffat Block, Detroit, Mich 
Moffett. Hodgkins & Clarke, Syracuse, N. Y 


Electrical Exchony 


Bicctricat Interlocking and Signaling Ap- 
| pliances (for railroads). 

| Hall Signal Co., 50 Broadway, N. Y. City. 

Union Switch & Signal Co., Sw issvale, Pa. 


} Elevator (Electric). 
| Otis Bros. & Co., 388 Park Row, N. Y. 
Thomson-Houston Motor Co., Hoston, 


Emery Wheel Grinding Tools. 
Stow Fiexible Shaft Co., Pailadelphia, Pa 


| Employment Burean,. 

| ENGINEERING NEws, Tribune Bldg., N. Y. City 
Engineering Employment Bureau, 8 Granger Block 

Syracuse, N. 


Engineers, Civil, Hydraulic, Sanitary. 


Will Engineers please to make out a list of separat 
headings under which they wish to be classified: 
We will do the best we can, without specifying 
every individual branch of practice in the profession 


| 


Engineers (Mechanical). 
Smith, Jesse M., 36 Moffat Block, Detroit, Mich 


' Engineers (Metallurgical). 
Hunt and Clapp, Fifth Ave., Pittsburg, 


Engines (Gas). 
Otto Gas Engine Works, Philadelphia, P« 


Engines (Hoisting) 

American Mfg. Co., 80. Paul, Minn. 

Beatty. M., & Sons, W: elland, Ont. 

Byers Machine Co., Jno. F., Ravenna. 

Carlin’s Sons, Thos., Allegheny, Pa. 

Forsaith, 8S. C., Machine Co., Manchester, \. H 
| Industrial Works, Bay City, Mich. 
Lidgerwood Mfg. Liberty St., 
Mundy, J. S., Newark ,N. J. 
Pierce & Thomas, 42 Cortlandt St., F. Y. City 
Ryan-MecDonald Mfg. Co., Baltimore, Md. 


Engines (Steam). 

Carlisle Co., Carlisle, Pa 
Forsaith, 8. C m Machine C 0, Manchester, N. H 
Iredell, F. W., 10 Park Place, N. Y. 

Poole, Robert, & Son Co., Baltimore, Md. 
Southwark F’dry & Mach. Co., Philadelphia, !'s 


Engines (Traction). 

Oastler, W. C., 43 Exchange Place, N.Y. 
Poole, Robert, & Son Co., Bitte, Mad 
Porter Mfg. Co., Syracuse, 


Exhaust Pi 
Abendroth & 


Excavatin 
Carson Trene 
Mass. 


Excavators. 
Beatty, M. & Sons, Welland, Ont. 
Bucyrus Foundry & Mfg. Co., Bucyrus ©. 
Marlon Steam Shovel Co., Marion, 0. 
ood Dredge Co., Albany, N. Y. 
tis Chapman, Boston, Mass. 
Souther, John, & Co., Boston, Mass. 
Toledo Foundry & Machine Co., Toledo, v. 


Sot Mfg. Co., 28 Cliff St., N.Y 


for Sewers. 
Machine Co., Hamilton Boston 


Seattle, Wash. 


Explosives. 
Rendrock Powder Co., 


Filters. 

Jewell Filter Co., O. H., 73-75 W. Jackson St., Chicago. 

Co., Broadway, New ork. 

Yational Water Purifying Co., 145 Broadway, %¢ 
York. 

Fire Brick and ete. 

Iredell, F. W., 10 Park Place, New York. 

Ohio V ‘alley Fire Clay Co., Toronto, 0. 


28 Park Row, New York. 


Francisco Bridge Co., San 


— 


Fle 
Obio 
Feu 
and 
Fre 
Indu 
Fre 
Carli 
Pent 
Kam 
nie 
Well 
Far 
Ryra 
(Gas 
Woo 


(rea 
Pool 


Ba! 


Stuel 
Isla 


Heo 
Toled 


Hyd 
Beau 
Chap 
Eddy 
Flow 
Galvi 
Holly 
Holye 
Lodk 

valk 
Melle 
Pane 
Renss 
Wood 
Hyd 
Wood 
C. 2 


Hyd 


Diene 


Inca 
Thom 
lnje 
Forsa 
Natio 
Rue 


Tak 
Stupe 
bur; 


Tok | 
Monrs 


Colby 
Estra. 
Ferris 
Fuert 
Hildr 
Hunt 
Land! 
Naege 
Ricke 
Robet 

cag 
Stebh 
lust) 
\lten 
Ball, | 
Beckr 
Brigh 

phig 
buff é 
Eddy, 
Fauth 


| | 
Poole 
(en 
«ira 
Boot 
Woo 
Amer 
Cont 
Ryan 
Foch 
| tres 
Foch 
Gurle 
Heer 
Pfiste 
Keuff 
Weer 
rrig 
Irrig 
Join 
Uhio 
‘ood 
Lan 
‘anu 
Lan 
Ricke 
Lece 
Evans 


Wood Co, 


Win 


Lima Machine Works, Lima, 0. 

Pittsburg Locomotive & Car Works, Pit*sburg, Pa. 

Porter, H. K., & Co., Pittsburg, Pa. 

Richmond Locomotive & Machine Works, Rich- 
mond, Va. 

Ryan-McDonald Mfg. Co., Baltimore, Md. 


Lecomotive Brakes. 
American Brake Co., 1) Broadway, N.Y. 


Marion Steam Shovel Co., Marion, ©. 


inings. 

(Deep and Difficult). 
Co., Nassau St., New York. 
sooys 

Freigh by 


Conveyors. 
In be eh Works, Bay City, Mich. 


Free 
Ccarlis 


Steel Co., Steelton, Pa. 

switch, & Signal Co., Swissvale, Pa. 

Frog Co., Cincinnati, 0. 


"ete 
Co., Detroit, Mich. 


; achinery. 
Phila.” 
ing. 
Robt. & Son Co., 
naltimore. 
Harrington, 
Philadelphia Pa. 


Baltimore, Md. 


. « (Steam). 
Water Meter Co., Worcester, Mass. 


Machines (Road). 


Lubricaters. 
Galvin Brass & Iron Works, Detroit, Mich 


Lumber (Car and Bridge), 

Alfred J. Murray, New York. 

Lehigh Vy. Creosoting Co., Washington st. 
N. J. 

Vanderbilt & Hopkins, New York. 

Machines (Coal Cutting). 

Ingersoll-Sergeant Rock Drill Co., 
New York. 

Machine (Sewer). 


Brown Hoisting & Conveying Machine Co., Cleve- 
land, 0. 


Machine Tools. 

Forsaith, §. C., & Co., Manchester, N. H. 
Harrington, E., & Son & Co., Philadelphia. 
Machinery (Heavy Special). 
Builders’ Iron Foundry, Providence, 


Jersey 


Baltimore, Md. C. A. “Poole, 


Son & Co., 1538 Penna. Ave., 


m3 As 

Co., Baltimore, Md. Poole, Builders. 

Machinists’ Tools. 

7 , Stow Flexible Shaft Co. (Ltd.), Philadelphia, Pa, 
hers Hurricane Isle Granite Co., Bank Edwin Harrington, Son Co., Pa. 

Malleable Castings. 
southern Granite Co., Cincinnati, O., and Atlanta, | McConley & Torley Co., 8th St. A.\. 

Ga. burg, Pa. C. A.: “ Torley, Pittsburg.” 
Graphite. Measuring 
Dixon, Jos.. Crucible Co., Jersey City, N. J. Eddy. Geo. M. & Co., 345-353 Classon Ave., Brooklya, 


N.Y. 
Meters (Water). 
Hersey Mfg. Co., South Boston, Mass. 
Thomson Meter Co., Temple Court, N. Y. City 
Union Water Meter Co., Worcester, Mass. 
Worthington, Henry R., New York. 
National Meter Co., 252 Broadway, New York. 


+ 


Mill Architects. 
Adams Engineering Co., Atlanta, Ga. 


Mining 

Ingersoll-Sergeant Rock Drill Co., 10 Park Place, N.Y. 
Rand Drill Co., New York City. 
Mortar Colors. 

Fisher. Erskine W.., 18 ¥. 
French, Samuel H. & Co., Philadelphia, Pa. 
Tomkins, Calvin, 150 Broadway, N. Y. 
Moters (Steam) 

Porter & Co., H. K., Pittsburg, Pa. 


M oters (Water). 

Worthington, Henry R., 86-89 Liberty St., N.Y. A.: 
“ Tuneharp, N. Y.” 

Pelton Water Wheel Co., 215 Franklin St., Boston. 

Pelton Water Wheel Co., N. Y. City and San Fran 
cisco, Cal 

Mixers. 

Poole, Robert & Son 
“Poole, Baltimore.” 


Packing. 

Gould Packing Co., E. Cambridge, Mass. 

Painters’ and Builders’ Supplies. 

Dixon, Jos., Crucible Co., Jersey City, N. J. 

French, Samuel! H., & Co., Philadelphia, Pa. 

Patent Law. 

| Bartlett, Wallace A., Washington, D.C. 

| Fitzgerald, W. T., Washington, D. C. 

| Sinith, Jesse M., 36 Moffatt Block, Detroit, Mich. 
Paving (Asphalt). 

Barber Asphalt Paving Co.,1 Broadway, New York. 

| Hastings Pavement Co., 140 Pearl St., N. Y. 
Neuchatel Asphalt Co., 265 Broadway, New York. 

| Sicilian Asphalt Paving Co., “ Times ” Building, New 

York. C. A.: “ Ryquad, N. Y.” 

Warren-—Scharf Asphalt Paving Co., 31 Fulton St., 
New York. 

Wooton, E. H., 35 Broadway, New York. 

Paving Block (Stone). 

Booth Bros. and Hurricane Island Granite Co., 60 
Bank St., N. Y. 

Carpenter Bros., Port Chester, N. Y. 


— Granite Co., Cincinnati, O., and Atlanta, 
ja. 


Loam Castings 
“Tuckahoe Phila.” 


ist. Horse Power 

“fz. Co., St. Paul, Minn. 
vatty M. & Sons. 

Plant Mfg. Co., Buffalo, N. Y. 
Ryan-MeDonald Mfg. Co., Baltimore, Md. 

isting Blocks. 
¢| Adams St., Hoboken, N. J. 
Maris Machine Co., 2343 Callowhill St., Phila., Pa. 
Machine Jno. F., Ravenna, 


isting & Conveying Machines. 
eles Hoisting & Conveying Machine Co., Cleve- 
land, 0. 
Byers Machine Co., Jno, F., Ravenna, 0. 


ting Buckets. 
Le Geo., 61 Adams St., Hoboken, N. J. 
stuebner. G. L. & Co., 168-170 FE. Third St., 
Island City, N. ¥. 
Machinery Hangers. 
Beep Foundry & Machine Co., Toledo, O. 


drant (Fire). 
Richard, Kankakee, 
Chapman Valve Mfg. Co.,, Indian Orchard, Mass 
Eddy Valve Co., Waterford, N. Y. 
Flower, Jas., & Bro., Detroit, Mich. 
alvin Brass & Lron Works, Detroit, Mich. 
Holly Mfg. Co., Lockport, N. Y. 
Holyoke Hydrant & Iron Works, Holyoke, Mass. 
valeo, Troy, N. ¥.” 
Mellert Foundry & Machine Co., Reading, Pa. 
Pancoast & Rogers, 15 Gold St.. New York. 
Rensselaer Mfg. Co., Troy, N.Y. 
Hydraulic Works, Philadelphia, Pa. 
Wood, R. D., & Co., 400 Chestnut St., Philadelphia. 


Hydraulic Cranes, Lifts, etc. 
Wood & Co., R. D., 400 Chestnut St., Philadelphia, Pa. 
c. A. “Tackahoe, Philadelphia.” 


Hydraulic Jacks. 
Dienelt & Eisenhardt, Philadelphia, Pa. 


Incandescent Electric Lighting. 
Thomson-Houston Electric Co., Boston, Mass. 
lnjectors, 
Forsaita, 8. C., Machine Co., Manchester, N. H. 
National Tube Works Co., New York. 

Rue Mfg. Co., 116 No. 9th St., Philadelphia, Pa. 
Ink (Sympathetic). 


— & Naegeley, Liberty and 9th St., Pitts- 
vurg. Pa. 


Long 


Co., Baltimore, Md. C. A.: 


Ink Eresing Pencil. Paving Bleck (Wood). 

Monroe Eraser Mfg. Co., Lacrosse, Wis. s y. Creosoting Co., Washington St., Jersey 
Bridges and Rolling Steck. 

Gerard Building, Pa. Paving Brick (Fire Clay). 


Estrada, Kenyon & Gray, Pittsburg, Pa. 


| Ohip Valley Fire Clay Co., Toronto, O. 
fers &C ..G. W. G., Pittsburg, Pa. 


United States Fire Clay Co., Pittsburg, Pa. 
Fuertes, Jas. H., Camden, Ark. | 


Paving Materials. 
Hunt & Clapp, 95 @ifth Ave., Pittsburg, Pa. 
Landreth, Olin H., Nashville, Teun. 


Naegeley, John, 9th and Liberty Sts., Pittsburg, Pa. Calvin, 150 Broadway, N. ¥ 


Ricketts, Palmer St., Troy, Phosphor-Bronze. 
Robert Phosphor-Bronze Smelting Co., Limited, 512 Arch St., 
A Hunt & Co., Bureau of Tnspection, Chi Philadelphia, Pa. J 


“ebbings, W. L., 22 Fifth Ave., Chicago, Il. 


lustraments (Engineers and Surveyors). 
\lteueder, T., 355 No. 10th St., Philadelphia, Pa. 
Ball, Bennett & Co., Philadelphia, Pa. 
Beckmann, L., Toledo, O. 
——, Chas. H., Germantown Junct., Philadel- | 
yhia, Pa. 
buff & Burger, Boston, Mass. 
Eddy, Geo M., Brooklyn, N. Y. 
Fauth & Co., Washington, D. C. 
Frost & Adams, 37 Cornhill, Boston, Mass. 
Ww L. | SF 
eer & Seelig, 14 Madison St., Chie 
Heller & Brightly, Philadelphia, 
1% W. Fifth St., Cincinnati, O. 
euffel & Esser Co., 127 F St.. N. Y¥ 
127 Fulton St., We 
& Co., Philadelphia, Pa. 


Randolph, F., Fourth St., Cincinnati, 
Young & Sons, 


Pile Driving Machinery. 

Beatty & Sons, M., Welland, Ont. 

Cram, R. J. & A. B., Detroit, Mich. 

Industrial Works, Bay City, Mich. 

McEwen, A. C., 79 Morgan St., Jersey City, N. J. 

Ryan-McDonald Mfg. Co., Baltimore, Md. 

Toledo Foundry & Machine Co., Toledo, O. 

Vulcan Iron Works Chicago, DL 

Piles. 

Lehigh Valley Creosoting Co., Washington St., Jer- 

sey City, N. J. 

Murray, A. J., New York. 

Pipe (Cast Iron). 

Addyston Pipe and Steel Co., Addyston, O. 

tae Foundry & Pipe Works, Chattanooga, 
enn. 

Cleveland Pipe Works Co., Cleveland, O. 

Detroit Pipe and Foundry Co., Detroit, Mich. 

Donaldson Iron Co., Emaus, Pa. 


C. As 


43 N. Seventh St., Philadelphia. | 
Dunhe | Drummond, M, J., 192 Broadway, N. Y. 
Jackson Woodin Mfg. Berwick. Pa. 


Adams St., Hoboken, N. J. 
Irrigating drant, 

acy Manufacturing Co., Los Angeles, Cal. 
Irrigation Supplies, 


“s Manufacturing Co., Los Angeles, Cal. 
Joints (Rail). 


The & 0., Chicago. 
Labor (Italian), 


Cuozzo, Donato, 60 Spring St., N. 
Lamp Posts, 


Ohio Pipe Co.. Columbus, 0. 


Long & Co., Dennis, Louisville, Ky. 

Lake Shore Cleveland, O. 

McNeal Foundry & Pipe Co., Burlington, N. J. 

Mellert Foundry & Machine Co., Reading, Pa. 

Millar, Chas. Son, Utica, 

Nationa! Foundry & Pipe Works, Scottdale, Pa. 

Ohio Pipe Co., Columbus, O. 

Pancoast & Rogers, 28 Platt St., New York. 

Radford Pipe and F’dry Co., Cincinnati, O. 

Shickle, Harrison & Howard Iron Co., St. Louis, Mo. 

Union Hydraulic Works, Germantown Ave. and 
Second St., Philadelphia, Pa. 

Warren Foundry & Machine Co., 160 Broad\vay, Ncw 


Y. City. 


Machines. Wood, D., Co., Chestnut Phila., Pa. 
Bridge Co., San Cal. Pipe (Culvert). 


; Blackmer & Post, St. Louis Mo. 


Lookout Sewer Pipe Co., Chattanooga, Tenn. 
McMahan, Porter & Co., New Cumberland, W. Va. 


Pipe (Lead). 


Owell, D. 
De 


National Union Building, Washington, 
&. 112 White Bldg., Buffalo, N. Y. 


The Millar, Chas. Son, Utica, 
New York Cite overs Liability Insurance Co.,| Pipe, Riveted Sheet Steel and Iron 
Lecometi Lacy Manufacturing Co., Los Angeles, Cal. 
Pipe (Wrought Iron). 
redell, F Wy p » New York, ochester e and Iron Works. Rochester, N.Y. 


ENGINEERING NEWS 


Pipe (Wyckoff Water). 


| Michigan Pipe Co., Bay City, Micb. 


Pipe Laying (Contractors). 
Foley, John T., Nashville, Tenn. 
Harlow & Co., J. H., Pittsburg, Pa. 


Pipe Leaders. 

Marion Steam Shovel Co., Marion, O. 
Polishing Teels, Metal and Wood. 
Stow Flexible Shaft Co., Philadelphia, Pa. 


| Portable Drills, Tapping & Boring Teols. 


Stow Flexible Shaft Co. (Ltd.), Philadelphia, Pa. 


Power Hammers, 

Forsaith & Co., 8. C., Manchester, N. H. 

Dienelt & Eisenhardt, 13% Howard St., 
phia, Pa. 

Pressure Regulators (Water. 

Curt!s Regulagor Co., Boston, Mass. 


Philadel 


' Union Water Meter Co., Worcester, Mass. 


| Prespectin 
ww Park Place, | 


Drills, Electric. 
Edison Gen'l Electric Co., Edison Bldg., N. ¥. City. 


Pretection of Drawbcidees. Appliances for. 
Union Switch & Signal Co., Pittsburg, Pa. 
Palley Bleck«, Chain Screw. 

Fdwin Harrington, Son & Co., Philadelphia. Pa. 


Palleys & Hill Clatch Palleys. 
Maris Machine Co., Philadelphia, Pa. 


Pulley Hab Drilling Machine. 
Stow Flexible Shaft Co. (Ltd.), Philladelphia, Pa. 


| Pumps & Pumping Machinery. 
| Barr Pumping Engine Co., Philadelphia, Pa. 


Buffalo Steam Pump Co., The, Buffalo, N. Y. 


| Cameron, A. 8., Steam Pump W’ks, ft. of 2d St..N. Y. 


| Forsaith, S. C.,. Manchester, N. H. 


| Norwalk Iron Wks. Co., So. Norwalk, Conn. 


- | Ol Well & Supply Co., Limited, 82 Fulton St.. N.Y. 


—- 


Davidsen Steam Pump Co., 77 Liberty St., N. Y. 
Deane Steam Pump Co., The, Holyoke, Mass. 
Dean Bros.’ Steam Pump Works, Indianapolis, Ind. 


Gordon Steam Pump Co., The, Hamilton, 
Holly Mfg. Co., Lockport, N. Y. 

Hugnes Steam Pump Co., Cleveland, 0. 
Laidlaw & Dunn Co., The, Cincinnati, © 
Maslin, Jobn & Son, Jersey City, N. J. 


Nye, Geo. E , 76 Washington St., Chicago 


Pond Engineering Co., St. Louis, Mo. 

Pulsometer Steam Pump Co., 120 Liberty St., N.Y. 

Smith and Vaile Co., Dayton, 0. 

Southwark F’dry & Mach. Co., Phila., Pa. 

Valley Pump Co., Easthampton, Mass. 

Worthington, Henry R., New York. 

Van Duzen & Tift, Cincinnati, 0. 

Pamps (Centrifugal). 

Beatty, M. & Sons, Welland, Ont. 

Edwards, Joseph & Co., 412 Water St. N.Y. 

Southwark F’dry & Machine Co. 

Van Wie, Irwin, Syracuse, N. Y. 

Pumps (Hand Power). 

Boston & Lockport Block Co., Boston, Mass. 

Pompes, Electric. 

Thomson-Houston Motor Co., Boston, Mass 

Pumps (Vacuum). 

Clayton Air Compressor Wks., 43 Dey St. N. ¥. C. A.: 
Compressor, Bklyn.” 

Punched and Rolled Pipe. 

Abendroth & Root Mfg. Co., 28 Cliff St.. N. Y. 
“ Dogpalace, N. Y.” 

Purchasing Agents. 

Iredell, F. W., 10 Park Place, 

Quarrying Machinery. 

Ingersoll-Sergeant Rock Drill Co., 0 Park Place, N.Y. 

Drill Co., N. Y. City. 

Rail Braces. 


Cc. 


N.Y. 


McConway & Torley Co., th St., A. V. R. R., Pitts | 


burg, Pa. C. A.: “Torley, Pittsburg.” 


Rail Fastenings. 
Evans, Geo. Wall St., City. 


Rail Joints. 

McConway & Torley Co., 48th St., A. V. RB. R., Pitts 
burg, Pa. @. A.: “Torley, Pittsburg.” 

Pennsylvania\Steel Co., Steelton, Pa. 

Rail Saws. 

Industrial Works, Bay City, Mich. 


Rails and Railroad Scrap. 
Richardson & Co., J. H., Pittsburg, Pa. 


Rails (Steel). 

Evans, Geo. A., 40 Wall St., N. Y. 
Iredell, F. W., 10 Park Place, N. Y. 
Pennsylvania Steel Co., Steelton, Pa. 
Railread Ballast. 

Carpenter Bros., Portchester, N. Y. 
Railread Castings. 

Ramapo Iron Works, Hillburn, N. Y. 


R. R. Car Unloaders. 
Marion Steam Shovel Ce., Marion. Ohio. 
Toledo F’dry & Mach. Co., Toledo, 0. 


Culvert Pipe. 

Addyston Pipe & Steel Co., Addyston, O. 
Blackmer Post, St. Louis, Mo. 

McMahan, Porter & Co., New Cumberland, W. Va. 


R. R. Ditching Machines. 
F. C. Austin M fg. Co., Chicago, Ml. 
Toledo F’dry & Mach. Co., Toledo, 0. 


Railroad Engineers. 
Von Schon & Garner, Fredericksburg, Va. 


Railroad Equipment. 
Carlisle Mfg. Co., Carlisle, Pa. 
Evans, Geo. A., 40 Wall St., N. Y. 
Iredell, F. W., 10 Park Place, N. Y. 
Middleton, W. 8., 52 John St., N. Y. 


Railread Interlecking, Switching and 
Signaling Appliaaces. 

Hall Signal Co., 3) Broadway, N. Y. 

Pennsylvania Steel Co., Steelton, Pa. 

Ramapo Iron Works, Hillburn, Rockland Co., N. Y. 

Weir Frog Co., Cincinnati, O. 

Union Switch & Signal Co., Swissvale, Pa. 


Railroad Switches and 
Switch Stands. 

Evans, Geo. A., 4) Wall St., N. Y. 

Carlisle Mfg. Co., Carlisle, Pa. 

Pennsylvania Steel Co., Steelton, Pa. 

Ramapo Iron Works, Hillburn, Rockland (o., N. Y. 

Union Switch & Signal Co., Pittsburg, Pa. 

Weir Frog Co., Cincinnati, O. 

Hall Signal Co., }) Broadway, N. Y. 

Railroad Snow Plows. 

Toledo F’dry & Mach. Co., Toledo, O. 

Railroad Ties. 

Carolina Oli & Creosote Co., Wilmington, N. C. 

Lehigh Vy. Creosoting Co., Washington St., Jersey 


City, N. J. 
Vanderbilt & Hopkins, 120 Liberty St., N. Y. 


Railways (Rack). 
Hildebrand, W.. | Broadway, N. Y, 


Road Rollers. 

Carlin’s Sons, Thos., Allegheny, Pa. 

Oastier, W.C., 48 Exchange Place, N. Y. 

Harrisburg Foundry Machine W’rks, Harrisburg,Pa, 
0. 8. Kelly Co ., Springfield, 0. 

Vulean Iron Works, Chicago, Il. 


W. C, Oastler, 45 Exchange Place, N. Y. City. 

Harrisburg Foundry-Machine Works, Harrisburg,Pa. 

0. 8. Kelly Co., Springfield, 0. 

Reck Drills. 

Clayton Air Gompressor Works, 4 Dey St..N. Y. OC. 
A.: “Compressor, Brook! 

Sergeant Rock 


n.” 
brit Co., Park Place, | 


Saws (Circular Mill 
Toledo F’dry & Mach 


Sewer Excavating and Heistinug 
rates. 

White Excavating Machin‘’y Co 

Carson Trench Machine Co 
Mass. 


Co., Tolede, O 


Appa- 


Minneapolis, Minn. 
Dorrance St., Boston 


Sewer Pipes. 

American Sewer Pipe Co., Akron, | 

Biackmer & Post, St. Louis, Mo. 

Lookout Sewer Pipe Co,, Chattanooga, Tenn 

Mec Mahan, Porter & Co., New Cumberland, W. Va 
Ohio Valley Fire Clay Co., Toronto, Jefferson Co., 0. 
Warner, Henry A., New Haven, Conn 


Sewage Pumping Machinery. 
Gordon Steam Pump Co., Hamilton, O- 
Worthington, Henry R Liberty St 


Shafts (Flexible) 
Stow Flexible Shaft Co. (Ltd.), Philadeiphia, Pa 
Stow Mfc. Co., Binghamton, N.Y. 


Sheaves fer Cable Railways. 
Poole, Robert, & Sgn Baltimore 
“ Poole, Baltimore 


Sheet Lroun Werks. 
Focht, Geo., 61 Adams Hoboken, N. J 
Lacy Manufacturing Co., Los Angeles, Cal. 


Skylights. 
Vaile & Young, Baltimore 


spikes, 
The Q. & C. Co., Chicago 


piral Riveted Pipe. 
vendroth & Root Mfg. Co., 
C. A.: Dogpalave. 


Stand Pipes. 
Cunningham Iron Works, Boston, Me 
Pennsylvania Stee! Co, Steelton, Pa 
Hodge, & Co.. East Boston, Mass 
Porter Mfg. Co., Syracuse, N.Y 
Porter & Co., Chicege, 
Riter & Conley, Pittsburg, Pa 
Southwark Foundry & Machine Co 
Tippett & Wood, Phillipsburg, N. 
Wood, R. & Co., He ¢ 
Pa. C. A.: “ Tuckahoe 


Steam Shovels 

Bucyrus Steam Shovel & Dredge 
Beatty, M., & Sons, Welland, Oni 
Elliot & Phin, Brantford, Ont 


New York 


Mad. © 


Ma 


s 
A 


CHIT st.. New Vork 


rhtladelphia, Pa 


Phila 


st 


Vhiladelphia 


Buevrus, 


Industrial Works, Bay City, Mien 

Iredell, F. W., ) Park Place, N.Y 

Marion Steam Shovel Marion, 

Osgood Dreage Co., Albany, N.Y 

Souther, John & Co.. Boston, 
Toledo Foundry & Machine Co.. Toledo © 


Steampipe Casing 
Mich. Pipe Co., Bay City, Mich 


Stene Breakers 


Farrel F’dry & Machine Ansonia, Comm. A 
Farrel.” 

Oaastler, Wm. C., 43 Exchange Place. 

Street Railway Track. 

Duplex Street Ry. Track 51 Walt st. N.¥ 

Stone Channeling Wachines 

Ingersoll-Sergeant Rock Dril! Co., Place, 


Street Sweeping Machivery 

Oastler, W. C., 4 Exchange Place, \. Y 
Stractural Material (fron and Steel 

Edge Moor Bridge Works, Edge Moor, Del 

Pottsville Iron & Stee! Co., Pottsville, Pa 
Supplies, Engineers’, Surveyors’ and Draftamen’s 
See Instruments 


Switches. 


Edwin Harrington, Son & Co... Penna. 
Philadelphia, Pa 

Tackle 

Boston & Lockport Block Co... Boston, Mass 


Tanks (Cedar). 
Burkhardt Geo. J.. & Sons, Phyladetphia. 


Tapping Machines (for Water and Gas Pipe 
Harlow & Co., J. H., Pittsburg, Pa 

Heating Tanks (Portable) 
0. 8. Kelly Co., Springfield, ©. 
Testing Laboratory. 
Hunt & Clapp, % 5th Ave., Pittsburg, Pe 

| Terra Cotta Goods. 

| Ohto Valley Fire Clay Co., Toronto, © 

| Thermometers. 
Standard Thermometer (Co. 
Tie Plates. 
The Q. & C. Co., Chicago, I 

| Tools for R. KR. Repair Shop. 
Edwin Harrington, Son & Co., 158 Penna. 

Philadelphia, Pa. 

Stow Flexible Shaft Co. (Ltd.), Phila., Pa. 
Tires (Steel). 

| Prosser, Thos., & Son, 15 Gold St., New York 
Transfer Tables. 
Boston Bridge Works. Boston, Mass 

| Industrial Works, Bay City, Mich 
Thomson-Houston Motor Co., Boston, Mass 
Transmission Machinery. 

| Poole, Robt;, & Son. Co., Baltumnore, 

** Poole, Baltimore.” 


Trench Machines. 

Carson Trench Machine (o., 21 
Massa. 

Tunnels (Subaquevus). 

Sooysmith & Co., 2 Nassau St., N. ¥ 


Tarbine Wheels. 
Mellert Foundry & Mach. Co. (Ltd.), Reading, Pa 
Wood, R. D., & Co., 4) Chestnut St., Philadelphia. 
Pa. C. A.: “Tuckahoe, Philadelphia.” 
Turntables. 
Boston Bridge Works, Boston, Mass. 
Edge Moor Bridge Works, Edgemoor, Del 
Edwin Harrington, Son & 1%8 Penna. 
Philadelphia, Pa. 
| Industrial Works, Bay City. Mich. 
| Phoenix Bridge Co., Philadelphia, Pa 
Tippett & Wood, Phillippsburg, N. J 
| Valwes (Safety). 
Ashton Valve Co., Boston, Mass. 
Valves (Water Relief.) 
, Ashton Valve Co.. Boston, Mass 
Yolecipedes Ro 
Sheffield Velocipede Car Co., Three Rivers, Mich 
Toledo Foundry Machine Co., 
Ventilators. 
The C. & Q. Co., Chicago, Ii! 
Water and Gas Specialties. 
Mueller Mfg. Co., Decatur, Ll. ‘ 
Water 
Heat & Clapp, Pittsburg, Pa 
Whiter Purification. 
Jewell Filter Co , Chicngo, Lit 
Morrison-Allen C»., i#5 Broadwey,* Y. 
National Water Purifying Co., 145 broadway, N.Y. 
| Water Wheels. 


, Peabody, Mas« 


Ave 


C. A. 


Hamilton St., Boston, 


Poole, Robert, & Son, Co., Baltimore, Md. €. A 
“ Baltimore, Md.” 
Wells (for 
| Keegan & Halpin, 44 Washington N.Y. 


| Wheelbarrows. 

Foeht, Geo., 61 Adams St 

Stuebner G. L. & 
Isiand City, N. Y. 


Working Machinery. 


Hoboken, N. J 
1-170 Third St., Long 


Co., 


NEWS 


List Inset Drawings Published 
Engineering News, Jan. 1890, 
June 27, 1891. 


Head Gates and Booms Main Canal, Do- 
lores, Ca), 

2 Portrait of Horatio Allen, 

Freight Car Transfer Bridge, R., 
Harsimus Cove, Jersey City. 

The Forth View Fife Piers and 
Cantilevers 

The St. Guistina Viaduct the Southern 
Tyrol. 

Sewage Pumping Engines, Hull, Eng. 
Standard Station, Harlem Depression, 

Standard Overtrack Station, Harlem De- 

Cable Kailway Tunnel Under Chicago 
River, Chicago. 

10 Portrait of W. J. McAlpine. 

11 The Winner Bridge at Kansas City, Mo. 


Water Supply, 

13 Design for the Grand-Stand at Monmouth 
Park, N. J. 

Bridge over the Kentucky River, Louis- 
ville Southern 

Colored Map Construction. 


Howe Truss Bridge, ft. 150 ft. span, 


Oregon Pacific 

Baldwin Compound Locomotive. 

New Water- Works for Covington, 

Minor Structures, Ry. 

22 Triple-Expansion Pumping Engine, Chi- 
cago Water-W orks. 

23 Colored Map R. R, Construction. 


24 
Dams and Reservoir Embankments for 

Water-Works 
27 The New Water- Works, Chicago, 11). | 
The Russel] Snow Plow, Intercolonjal Ry. 
29 Missouri River Bridge, K.,C. Bridge & 

Ry. 

Lighthouse for Outer Diamond Shoals off 

Cape 

Colored Map Construction. 
32 The Diamond Shoal Lighthouse. 
Pile Driving and Ditching Plant Omaha 

St. Ry. 

Ten-Wheel Locomotive Ry. 
36 Diagrams of Hydraulic Formulas. 
The Keswick Water-Power Electric Light 

Station. 

Ohio Connecting Ry. Bridge Pittsburg, 
"a. 

Red Rock Cantilever Bridge. 

. Denver, Colo., Canon & Pacific Ry. Pro- 
ject. 

Approved Plans for Storm Sewers, Du- 
luth, Minn, 

Pipes, Conduits, etc., Broadway Fulton 

St .N. Y. City. 

The St. Tunnel. 

The New Croton Dam. 

47 New York Water supply, [lustrated. 

St. Clair 

Track Details, Third Ave. Cable Ry., N.Y. 

Portrait Wm. Shinn. 

Some the Designs Submitted for Wash- 
ington Bridge over the River. 


1891. 


3 Passenger Elevators of North Hudson Co. 
Ry. at Weehawken. 

Designs for the Fort St. Station, 
Detroit, Mich. 

Substructure Cairo Bridge, Central 


Missouri Pacific Ry. Bridges. 

Progress Report Standard Rail Sec- 
tions. 

Brooklyn Water Works Extension. 

1l Metropolitan Underground Ry. Co’s ‘Tun- 
nel under River. 

12 Standard Rail Sections. 

R. R., England. 

14 Caissons and Cribs for Quindaro Bridge. 

Colored Construction Map. 

Settling Basins, St. Louis Water Works. 

Equipment Freight Cars with M.C. 
Auto. Couplers. 

Equipment Freight Cars with Westing- 
house Air Brake. 

Brooklyn Water Works Extension. 

Walnut St. Bridge Chattanooga, Tenn. 

21 Portrait of Octave Chanute. 

Praw Span and Pivot Pier Coteau Bridge. 

23 Brooklyn Water. Works Extension. 

Colored Construction Map. 

The Ainsley-Oakes Square Hole Drilling 
Machine. 

Grand Ave Bridge, St. Louis, Mo. 


examination thaabove list will show 
what broad field engineering has been 
illustrated. not necessary recapitu- 
late. These drawings, moreover, 
pictures; with the exceptions the portraits 
the colored maps railroad construction, and 
one two others, they are detailed drawings 
novel structures, fully figured todimensions 
and together forming, without the 
most valuable album engineering drawings 
ever produced this country. Together with 
the descriptive matter, they are themselves 
worth many times the yearly subscription 
price the paper which they are small 
portion, reader realize the amount 


Dump Car, 80,000 capacity, Erie 


careful, painstaking, expert labor expended 
these drawings—the compiling from 
prints ofall sizes and scales, from the origin- 
tracings; the caution necessary entering 
the dimensions; the uniform neatness de- 
manded; then the selection paper and the 
did not have print large edition 
would out the question attempt it, 
each map would cost too much warrant the 
expenditure. 

These insets are permanent feature this 
journal, and our continual effort will 
secure the most subjects, and 
present them with such excellence work- 
manship and accuracy detail that they will 
quite unapproachable any other journal 
the world, indeed they almost are now, 


invaluable for reference and study, they are 
the results the study the men most emi- 
nent their several engineering. 


THE FAN CALENDAR. 


Twelve Wings handsomely 
with landscapes symbolizing 
the seasons—calendar of the month on 
each wing. 


Price, cents. 


These are invaluable for keeping 

Concise form Household, Oftice 
ing-house information—They are all 
form indexed and paged— 
and have printed columns. Also marginal 
space for notes. 


Size No. 
No. book. Size page. pages. Price. 
6013" 15 x10 200 3.40 


TO-DAY. 


Marcus Ward's Office Calendar, suitable for 
Banks, Libraries Counting-rooms, The 
Day, Date and Month are printed red and 
mount handsomely decorated Red, Black 
and Gold, new feature introduced—in the 
form memoranda engagement space 
each leaflet. Price, cents. 


THE SHAKESPERE CALENDAR. 


the forest Arden with Jaques 
Rosalind and Celia—An entirely new selection 
quotations from works are 
the daily Price, cents. 


THE EVERY DAY CALENDAR. 


The mount displays representation colors 
rich cabinet the period the Em- 
pire, mounted ormolu, and with exquisitely 
tinted specimens of Sevres china and clock 
and white marble statuettes. The daily leaves 
give selection the best the best 
writers every age and Price, 
cents. For sale ENGINEERING PUB- 
LISHING 


PRACTICAL for 
the Distribution Water Through 
Long Pipes. Sherman Gould, 
Am. Soc. Price $1.00. 


The object of the above work js to establish sys- 
tematic methods for tracing the 
line under the different circumstances likely to 
occur in practice, and generally to furnish solutions 
for a large number of practical problems, com- 
mencing with the simplest cases and extending to 
some rather intricate ones not usually embraced 
in our hydraulic manuals. 


ADVERTISE WORK 


ENGINEERING NEWS. 


PRICE 


FIVE COPIES FOR 820.00 


1,000 pages, 314 engravings, 204 tables. 


Sent postpaid, receipt price, the ENGINEER 


ING 
York. 


have few these handy Newspaper Holders stock. Each one hold tightly 


copies of Engineering News. 
Price, cents each. 


Without the advertising sheets will hold numbers 


HIGHEST KNOWN EFFICIENCY. 


Pelton Water Motor, 


Using one-half the water required 
any other motor. Write for circular. 


PELTON WATER WHEEL 
Franklin Street, Boston, Mass. 


BRICK PAVEMENTS, 


CHASE, City Engineer, Clinton, Iowa. 


Full instructions from the beginning, with 
complete specifications. 

The most reliable band book 
obtained. Price $1. 


Frast Book ELECTRICITY AND 
MAGNETISM for the use elementary 
science and art, and 
dents and general readers. With origi- 
nal questions, list apparatus and com- 
Maycock, Inst. E., London, 1891. 
Price cents. For sale Engineering 


News Publishing Tribune Building, 


New York City. 


JUST OUT. 


THE 
SEPARATE 


System Sewerage 


Its Theory and 
BY 
CADY STALEY, Pu. D.. 
AND 
GEO. PIERSON, C.E. 
ENLARGED AND REVISED EDITION 
(With Maps and Photo 


$3.00. 


} FOR SALE BY 


Engineering News Publishing Co. 


THE SELECTION 


CHOICE CIFT 


or of an addition to one’s library, elegance 
and usefulness will found combined 


SUCCESSOR OF THE UNABRIDGED. 
Ten revising. 100 editors employed 
Critical examination invited. Get the Best. 
Sold all Booksellers. free. 


Co-Ordinate Paper. 


convenient and accurate 


paper for use technical schools and 
tories, drafting-rooms and offices. 
laid off without protractor. Twenty 
cover for $1. Send for circular. 
Address ENGINEERING 


| 
7 
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ENGINEERING NEWS. 


EDISON GENERAL COMPANY 
EDISON BUILDING, BROAD STREET, NEW YORK. 


Designed for Determining Presence Absence Minerals. 

Can any Distance from Power Station. 

Will Bore Hole 1-4 inches Diameter rate inches per Minute, 
bringing out Core Sufficient Size for all Tests and Assays. 

Drill makes 1,600 Revolutions per Minute, and will Bore Depth 
Feet More Desired. 

Light Weight, Strong Mechanically, More Economical, Reliable and 
Easier Handled than Steam Air Drills. 


FOR PARTICULARS ADDRESS NEAREST DISTRICT OFFICE. 


Canadian District, Edison Building, Toronto, Can. Pacific Coast District, Edison Building, No. 112 Bush 
Central District, Nos. 173, 175 Adams Chicago, Street, San Francisco, Cal. 

Eastern District, Edison Building, Bruad St., New York. | Pacific Northwest District, Fleischner Building, Port- 
New Eogland District, No 25 Otis Street, Boston, Mass, land, Ore. 

Street, Atlanta, Ga. tocky Mountain District, Masonic Buildiag, Denver, 


B. D. PIERCE, Jr., Bridgeport, Conn.: Double engines are far more Aveling & Porter's engines have served as prototypes to scores of im! 
complicated than your engine, and far more liable to get out of repair. tators, who, lacking practical experience, have encumbered their ma 


.¥, chines with useless complications which serve to fuel con 

DEP. Pt BLIC sumption and wear and tear, and to impair or destroy altogether the 
usin Iss and 1890 have not ¢ a@ dollar repairs up to date.--Feb., simple principles so useful and successful in the Aveling & Porter 
1891, 


machines, 
STAMFORD, Conn.; Streets Committee—in practical use the Aveling & 
Porter Roller has completely refuted ali the misrepresentations made 
by competing agents regarding it. The engine does not stick on deaa 
enters. The boiler makes steam quickly and plentifully. It is easy to 
handle, owing to its simplicity. Itis a wonderful hill climber, and it 
has cost nothing for repairs. 


NorTe.—A pamphiet issued by the Harrisburg Car (Co. relating to a trial 
between the Aveling & Porter and Harrisburg machines at Cambridge 
Mass., on Aug. 5, 1890, is a tissue of misrepresentations and unwarranted 
statements. 


“[eannot understand how any intelligent comparison can allow of 
anybody choosing tbe Harrisburg Roller to yours; but | suppose that 
the intelligent comparison is lacking and that some other influences 
prevail.”--COL, JOHN Y. CULYER, Mem. A. S. C. E., Civil Engineer and 
Landscape Architect, New York City, and Consulting Engineer Brook 
iyvn Parks Commission, Aug. 8, 1890. 

The leading characteristics of the Aveling & Porter Steam ~oller are 
oxtreme simplicity, great strength, excellence of material and superi- 
wity of workmanship. The aim of the manufacturers has been co 
svold in every form complicated machinery. Their early experience 
with double cylinders and other plausible devices for road locos and 
steam rollers soon evidenced the advisability of abandoning such 
schemes ; and their present simple form of engine has been applied by est 
them to 2.0% road locos and to nearly, #0 steam road rollers. oa 


AVELING & PORTER’S SINGLE CYLINDER STEAM ROAD ROLLER. 
First Prize Goid Meda), Paris Exposition, 1889. 


STEAM ROAD ROLLERS, ROAD LOCOMOTIVES, STREET SWEEPERS, STONE CRUSHERS, ETC. 


During a week's work of the Harrisburg R«ller at Cambridge severa) 
of the spokes of the rolling wheels were or became loose, the grate bars 
were twisted from the excessive blast caused by the double cylinders 
and the imitation double speed gear became loose and out of order 
The engine was complicated and noisy, and incomparably tnfertor to 
the Aveling & Porter simple single cylinder engine. 


Despite these breakdowns and faults, the Streets Committee voted 
to 2) to buy the Harrisburg Roller, and the animus against “ The English 
Roller” was so great with certain members of the committee that “ tw« 
of them actually voted not to hear the representative of the Aveling & 
Porter machine in support of his own roller.” The two Aldermen of 
the committee (including the chairman) voted for the A. & P, Kolier 
and the three councilmen against ft. 


PORTABL 


TAR 


HEATING 
TANK 


For illustrated catalogue 
and description address 


FOR SALE.—WITTSTEIN’S Funfstellige 


Logarithmisch-Trigonometrische Tatfeln. ' 

HUTTE’S Ingenieurs Taschenbuch. Berlin, 4 
1870, 


- = Two volumes, 1,246 pages. Profusely i!lna- 

trated. Berlin, 1878. $3. 

HARRI LAVOINNE and Chemins 
Feren Amerique. Paris, 1880. One vol 
ume, construction, 547 pages; two volumes, 
plates. Original price $15, reduced $5. 
VOGT’S Lerbuch der Geologie und Petrefact 
enkunde. Two volumes, 1,650 pages 


HOISTING pump en- 
gines, boilers, machine tools Box 
mill both new and second-hand, Pa. 


For sale, 2,000 tons steel, 500 tons 


steel, 500 tons 35-lb. steel. Second hand 


7 selected for relaying, with splice bars. In lote 


| to suit 


JEWKES, 


what you want. Over 7,400 machines, new 
ana fully described, and 


FOR Aveling Porter 


chinery Dealers, BAER, Contractor, Key West, 


BEARING PILES; formule for their sus- 
taining power, size and hand instruments, 
any foundation. Compiled Rudolph follows: Buff Berger and Young 
: E. Price 20 cents. ‘Published and for Sons, 1 Heller & Brightly, and 2 Dump 


sale Engineering News Publishing 


gineer Colorado Midland Colorado 
and Steel Highway Bridges, cents. Tribune Building, New York Colo. 
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MANUFACTURERS OF 


Engineers’, and Drafts- 
men’s Supplies. 


Improved Complete Engineers’ 


Power telescope, diam. Compound 
long centers. Two outside verniers. Five-in. 
needle. Level telescope, vertical arc, clamp 
and tangent and the usual accessories. Com- 
plete with box and tripod. $180. 


PLAIN TRANSIT. 


Same as above. without level, arc or clamp 
andtangent. $150. 


Engineers’ Wye Level. 


diameters, as desired. Shifting center. Com- 
plete with box_and tripod and usual acces- 
sories. PRICE, 


these instruments sent approval, 
with privilege return not satisfactory. 


Application. 


BALL-BALL-C 

CHRISTMAS PRESENTS. FRANKFORD, PHILADELPHIA. 
CHARLES HELLER 


HELLER BRIGHTLY, 
MINING AND 


INSTRUMENTS, 


Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


Catalogue Free. 


(ESTABLISHED 1870.) 


Engineers’ and Surveyors’ 
120 West 8th St. Kansas 
FAUTH Manufacturers JAMES BROWN CO., 

our instruments, Send for catalogue the eneral 
PFISTER. 
Contractors 


OFFICE AND FIELD SUPPLIES. 
ENGINEERING IN 
best solar attachments and 
SUCCESSOR TO y 
R, WHITCOMB & CO,, 
INSTRUMENTS. 


Engineering Work. 


a GENERAL OFFICES, 
NEW YORK. 


PITTSBURGH, PA., 


ESTABLISHED 1844, 


A.SCHRADER SON, 


MANUFACTURERS ENGINEERS 
Armor AND 
Diving Apparatus. CONTRACTORS. 
Specialty. 


giving the neces TABLES. giving the neces- 
sary diameters pipes for the discharge 


Surveys Made, and 
Material and Labor, fur- 


given quantities under given heads, 

&c., for the use Railway and City En- 
gineers, Geo. Johnson, Price TAPPING 

cENTS. Published and for sale En- MACHINE 


gineering News Publishing Co., Tribune for 
Building, New York City. Water Gas Lines under pressure. 


ENGINEERING NEWS. 


KEUFFEL ESSER CO., NEW YORK. 


BLUE PRINT PAPER. 


makes the best prints. a4 is made to stand very much wasn 
ing 


keeps longest and gives the most per- when washed and drie. 

manent prints. than it was before 
IMITATIONS are plentiful. The principal advantage claimed for the imitations is the iow price. 
We claim that 


a is Stronger 


is the cheapest, for the reasons stated above. 
&&. Biue Print Paper is the best for prints for mailing, etc. 

Print Cloth, recommended for prints for rough usage. 
Biguosine Paper gives black lines on white ground. 


Samples, Price Lists and informaticn cheerfully furnished Photo Printing for the Trace. 


CHARLES BRIGHTLY, 


MANUFACTURER OF 


Mathematical, Engineering Surveying 


INSTRUMENTS. 


PHILADELPHIA, PA. 


GURLEY, 


TRADE 


ESTABLISHED 122 


Civil Engineers’ MANL FACTURERS 
and Surveyors’ 


Mining 


AND 


Will send our 

List new im- 
provements applica- 
tion, 


Surveyin 
Manufacturers Instruments 


MEASURING 


Cotton, Linen and Steel, 


FOR ALL 
351 353 Classon 
BROOKLYN 


FROST ADAMS, 
CORNHILL 
BOSTON, MASS. 


and Engineers’ 
Engineers, Surveyors INSTRUMENTS & SUPPLIES. 


AND 


RANDOLPH, 


Mail orders promptly atte: nd. for illus- 


trated catalogue 
“THE RESULTS OF FORTY YEARS’ EXPERIENCE, COMBINED WITH THE . 

HIGHEST GRADE OF WORKMANSHIP AND MATERIAL.” 


Alteneder Drawing 


STAMPED WITH NAME TRADE 


This novel application the slide 


Manufacturers all kinds study calculation, complete Cal 


urveying, Engineering ano eend o 5 cents 

Large Illustrated Catalogue and 

urveyors 

ete., application. Established 1867. 

1508 Pennsylvania Avenue, 


Philadelphia, 


BUFF BERCER 


9 PROVINCE COURT, BOSTON, 


MANUFACTURED 
BECKMANN 
Adams Street 
TOLEDO, OHIO 
work reasonable prices. 


Double Chain Scre¥ 
Pulley Blocks Hoists. 


mplete equipment 

Railways 
foundries, 

tables, Switches, 
diameter, specialty. 


LATEST IMPROVED 


Mining 


194 Madison CHICAGO, 
Write for 
Instruments 


Positive fac-similes of drawings from tracin, 
ngs 


TRADING 


RING NEWS. 


THE MARION STEAM SHOVEL co. 


MANUFACTURERS 
STEAM SHOVELS, 


Wrecking Cars, Dredges, Ditchers, and 


All of our Machines guaranteed to givee atire satist: action, otherwise may be rel armed 
our 


For other information, 
Photographs, Catalogues and 
Discounts, address 


THE MARION 
Steam Shovel 


599 West Center St.. XG 


MARION, 


BARNHART’S” PATENT BALLAST UNLOADEL 
JAMES CLARK, President. ALLEN HOWE, JOHN Treas. 


Dredge Company, 


STEAM DREDCES. 
STEAM SHOVELS. 


FOR ALL PURPOSES. 


STEAM SHOVEL DREDGE 


BUCYRUS, OHIO. 


State St, ALBANY, 
Dredges, 
Ditching Machines, 


Derrick Cars, 


Excavators. 


WORKS, 


BAY CITY. MICH. 


ERING 
and Monroe St., Chicago, PILE DRIVERS, FREICHT CONVEYORS. 


First Ave., Pittsburgh. 


Sales Agents Fraser Sait CHICAGO ACENCY, SLACK, 411 Phenix Building. 


John Souther and Stone Derrick 


BOSTON. Centrifugal Pumps and other 
TER LESS EXPENSE Contractors’ Plant. 


machine. 
Contractors for DREDGING, EXCAVATION and FILLING for the Improvement 


twenty years, all kinds earth excavation, and believe the best dry land excavator Navigation and Reclamation ands. Special Machinery for the Keonomi- 
use, and the only one that will work hard pan material. have excavated cal Excavation als. 

and put into vars five million yards under one contract for making land Boston; two and 

these machines loaded from seventy eighty thousand yards per MUNSON 


VICTOR 


are now prepared show, unrefutable proofs, that our excavators are way ways) head 
our competitors, the highest premium, the face the powerfal opposition two rings who 


mspired beat us, 

now admitted all who 
have used the different kinds 
Excavators that the Victor the 
best one the market, 
the most 
most durable, best 
portioned, easiest handled, few- 
est parts, least likely out 
order, and therefore the least 
expense keep up, and the 
cheapest, ev: considered, 

simplified 

complications, has 

best record any excavator 


hereby that used the Otis patent improved Steam Excavators the past 


the country, Its high crane Excavator for digging canals, deepening rivers, building levees embankments. Now 
below grade, gigging canal Colusa County, California, miles and ft. Can 
mounted car and barge; weight, 300 tons; cost, $60,000; capacity, 100,000 yds. 
pass bridges 7 


TOLEDO FOUNDRY MACHINE CO., TOLEDO nterest Confer With Us, 


‘STEAM SHOVEL. 
‘iF 
] 
all 
Ww ND AR | 
| 


XXVI 


ENGINEERING NEWS. 


EDGE MOOR BRIDGE 


OFFICE AND WORKS, 


THE BRIDGE COMPANY, 


410 Walnut St., Phila.; William New York; 


ENGINEERS AND BUILDERS 


Bridges, Roofs, Railroads, 


OCEAN PIERS, and all Structures Iron and Steel. 


All work done the premises—from ore finished bridge. 
Capacity Bridge Works, 40,000 Tons per Annum. 


The attention officers Railway Companies is‘ called our illustrated 
signs,” showing the various styles of Iron and Steel Railway Bridges, Viaducts, etc., th 
have constructed and are prepared to construct. and containing our “ Standard Specifications © 


which will mail any requiring such 
Estimates and designs will furnished application. 


DAVID REEVES, Pres. 
WM. REEVES, Gen, Supt 


FRANK DAVIS, Treas. 


CONTRACTING 


AND 


Main Office, 


Ketablished 1877. Incorporated 1883. Capital (paid up), $250,000° 


McMULLEN President | GEO. W. CATT, E., V.-Pres. | H. KRUSI........ Chief Engineer 
M. TAYLOR, Secretary and Treasurer | H. 8. WOOD. "Engi neer | J. B. L0G K WOOD, Engineer 


Offices: San Seattle. 


Civil 


No. 


Engineers and 
Contractors. 
Railroad and Highway 


Steam Dredging, Excavation 
and Filling 


for the Improvement Naviga- 
tion and the Reclamation 
Lands. 

During the current year 
have constructed works the 
value over and half 
and which required the 
handling two and one-half 
million cubic yards 
and consumed twenty-two mill- 
ion feet lumber, twenty thousand piles and three and pounds steel and iron. 
Built fifteen linear miles of railroad trestle bridges in 1890, and one mile of railroad truss 
bridges. With plant that represents investment over one hundred and fifty thousand 
dollars, and a corps of experienced engineers and superintendents, and thirteen years’ experi- 
ence, we have facilities and gaa for the execution of this kind of work with the greatest 
thoroughness and economy. CIAL MACHINERY for the ECONOMICAL 
EXCAVATION OF LARGE CANALS 


President. Secretary. Eng. Gen. Agt. Eng. Con, 


THE VARIETY IRON WORKS 


WORKS CLEVELAND, OHIO. WORKS 


MANUFACTURERS 


and Iron Bridges, Roofs, Turntabies, and Structural Iron Work 
LIVENCOOD, 


Bridge and Trestle Work, Dooks, Buildings, 
Ereotion Iron Work, Eto. 


DESIGNS 
Office, 328 Chestnut St., Room 57, Philadelphia, Pa. 


LEVERING GARRIGUES, 


ENGINEERS AND CONTRACTORS. 


and Weoden Bridges and Buildings for Railroad Purposes. Structural 
all kinds, 


OFFICES: Bde. York. 


Correspondence solicited. 


4th St. Philadeiphia. 


SOOYSMITH COMPANY, 


(INCORPORATED) 


Design and Build any part the country. 


BRIDCE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS, 
MARINE PIERS, DOCKS, 


ALL KINDS ENGINEERING CONSTRUCTIONS. 


now use us, and for which control the American Patents, makes the 
construction subaqueous tunnels. foundations, shafts, practicable 
soft water bearing ground, and depths hitherto unattainable, 


EDGE MOOR, DELAWARE. 


BOSTON BRIDGE 


ANDREWS, Proprietor. 


KILBY ST., BOSTON. 


+ 


DESIGNERS AND BULLDERS 


OF EVERY DESCRIPTION. 


Structural Work 


ADOLPHUS BONZANO, Vice-Pres, Chief SUPERIOR WROUGHT IRON TURNTABLES SPECIALTY. 


Workson Grand Junction 


ENGINEERS, 


NASSAU STREET, NEW YORK. 


ROCHESTER BRIDGE IRON WORKS 


DESIGNERS & BUILDERS 0+ 


Wrought Steel Railway 
BRIDCES. 


Both permanent and draw als 
Elevated Railroads, Iron duc ts 
Piers, Turn Tables, Plate Girders, 
Tanks General Work for 
ings; Continuous Riveted 
Iron Pipe with Expansion Joint. 

CAPACITY 


1,500 TONS PER MONTH. 

ROCHESTER, 

A. J. SPRAGUE, Pres. 


W. C. JACOBS, Secy. - Treas. J. H. HILTON, Engineer 
Toledo, O. Massil lion, ©. 


THE MASSILLON BRIDCE 


Works and Main Office: 
and Wood Railroad and Highway and Structural Iron Work. 
Toledo Office Block, Adams Street. Office: Building, Lasalle 
CARL MAURICE 


BINDER SEIFERT, 
CONTRACTORS AND CONSULTING ENGINEERS. 


WOODEN, COMBINATION, IRON AND STEEL BRIDCES, VIADUCTS 
ROOFS, BUILDINGS AND FOUNDATION WORK. 
Room 803 Royal Insurance Building, 169 Jackson St., Chicago, 


VALLEY BRIDGE IRON 


EAVENWORTH KAN 


’ MFRS, AND BUILDERS OF 

Wrought Iron, Steel, Howe 
and Combination Bridges, Turn 
Tables, Draw Spans, Roof Truss 
Piers, Substructures, 
dations, 


Missouri Pacific 
Two Spans, 200 Ft. each. 


= 
iat 


NEWS 


lron and Steel Bridges, Turntables, Buildings, Eye Bars, 
Elevated Railroads and Structural Work all kinds. 


AND works: CLEVELAND, OHIO. 1107 THE ROOKERY BLDG. 
CAPACITY, 20.000 TONS PER ANNUM. 


ENGINEERS AND MANUFACTURERS. 


OFFICE WORKS: NEW YORK OFFICE: 


KEYSTONE BRIDGE COMPANY, 


NERAL OFFICE AND WORKS, PITTSBURGH, 
WESTERN OFFICE, 205 LaSalle St., EASTERN OFFICE, Wall New York, 


Maurice, Fie 


Engineers, 


AND 
Constructors Iron Steel 
ated Mari 


SHIFFLER BRIDGE COMPANY, 


EDWIN Consulting Engin 


Main Louisville, Ky. 
PITTSBURGH, Block, Minneapolis, Minn. 


PENNSYLVANIA STEEL COMPANY, 


Steel Bridges, Girders, Buildings, Roofs. 


CHAS. BILLIN, BRIDGE AND CONS. DEPT., PA. 


WROUGHT IRON BRIDGE 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO. 


PENCOYD IRON WORKS, BRIDGE COMPANY 


BRIDGES, VIADUCTS, Etc. 


Wrought and Open Hearth 


MAIN OFFICE AND WORKS: RANCH 


OFFICE: 261 Street, PHILADELPHIA, PA. PA. 
CHICACO BRIDCE AND IRON COMPANY, 
CITY OFFICE ROCK AND 
ISLAND AND PANHA 
No. 443 ROOKERY BUILDING. CHICACO, ILL. 1OSth and 106th Streets 


(WASHINCTON 


NEILSON, 


MANUFACTURERS 


Forged Eye-Bars and Upset Rods specialty. IRON STRUCTURAL WORK. IRON ROOFS AND TURN 


Main Office.and Works, GROTON, YOUNCSTOWN, 


o> CA 
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é. ANDERSOR. 


ANDERSON BARR, 


@UTOMATIC DREQGE FOR 
Cyimotrs Ad 


ENGINEERS AND CONTRACTORS. 


Pneumatic Work, Deep Foundations and Tunneling Soft Materials, 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND SYSTEM TUNNELING. 
dress 


BERLIN. IRON SMITH BRIDGE COMPANY 


The above illustratien shows the construction Machine built for 


the Link Machine Co., Chicago, The wings the building are two 
stories high, but the central portion only one story this being controlled 
and hydraulic traveling crane running the full length the building. 
CHAS. JARVIS, President and Chief Engineer. BURR FIELD, resident. 
FRANK WILCOX, Treasurer. GEO. SAGE, Secretary 


SEND FOR CATALOGUE. 


OFFICE and WORKS, EAST BERLIN, CONN. 


SAMUEL WILSON FRESCOLN, 
ENGINEER AND CONTRACTOR 


WORLD BUILDING, NEW YORK CITY. 


Bridges, Viaducts, Iron and Steel Structures, Water-Works, Sewerage and 


Work, Tunneling, Dredging, Pile Driving. Jetties, Subaqueous and Harbor Works, 
Foundations, Railroads, Electric and Gable Plants. Hydraulic Works, Power 
Machinery, Blast Furnaces, Power Forges, Foundries and Rolling Mills. 


COLUMBUS BRIDCE 


OHIO 


BRIDCE AND STRUCTURAL WORK 


IRON AND STEEL. 


Watts FAYERWEATHER, Treasurer. G.H. BLAKELY, Engineer 


PASSAIC ROLLING MILL COMPANY, 


PATERSON New York Office, Broadway. 


BRIDCE BUILDERS. 


Wrought Iron and Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turn 
ables, Elevated 


Manufacturers Iron and Steel Work for Bridges and Buildings. Plans and 


furnish 


POTTSVILLE IRON STEEL CO., 


MANUFACTURERS OF 


and Beams, Channels, Tees, 
Angles, Bars, and Buckle Plates. 


aLso 


BUILDERS BRIDGES, ROOFS, VIADUCTS, TURNTABLES, 


And kind CONSTRUCTED WORK STEEL and IRON. 


Office: 226 SOUTH FOURTH STREET, PHILADELPHIA, PA. 


POTTSVILLE, PA, 


TOLEDO, OHIO. 


Railroad and Bridges, 


ENGINEERS AND CONTRACTORS. 


Docks, Bridges, Trestles, Buildings 


BROADWAY, 


THEODORE COOPER, 
Consulting Engineer, 


No. BROADWAY, NEW YORK. 
Bridges Elevated Station and Shop Buildings, Piers, Ferry Houses, 
structures. Foundations, General detail plans, estimates, specifications, and superinter 
dence construction. Reports made upon existing proposed 


DANIEL COFRODE. LOUIS EVANS 


COFRODE EVANS, 


Engineers and 


DESIGNS FURNISHED REQUIRED. 
Railroad Bridges Work. Mill Factory Buildings, Etc 


CORNER FOURTH AND WALNUT 


SHAILER SCHNICLAU, 


to 


BRIDGES, BUILDINGS AND SUBSTRUCTURES, 


Rooms 609, 610, 611 Building, 138 Jackson Chicago, 


THE SOUTHERN 


WILL PROMPTLY FURNISHED 


CINCINNATI, OHIO ATLANTA, 
CHAMPION CO., 
and Bridges. 
VIADUCTS, SUBSTRUCTURES AND STRUCTURAL IRON WORK 
TABLES MOMENTS INERTIA and 
Squares Radii Gyration; supple- 


safe strength wrought iron columns. 
Frank Osborn, E., Am. Soc. 
Price and for sale 
Engineering News Publishing Co., 
Tribune Building, New York 


PRICE $5.00. 


FOR SALE BY 


News Publishing 


| 
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STEAM HOISTING ENGINES 


Of any power an 

style, SINGLE AND 
DOUBLE CYLIN 
DER, with improved 
patent friction 
drums espectally 
adapted for bridge 
building dock build 
ing, pile - driving 
coal hoisting, quar 
ries, mines, ete, Any 
amount of refer 

ences given. 


J. 8S. MUNDY. 
Newark, N. J. 


Philadelphia Bridge Works. 


METUCHEN, J., 
Nov. 26, 1891. 
Pulcan Tron Works: 
GENTLEMEN: Reply- 
ing to your favor of the 
lith inst., would say 
that up to the pres- 
ent time the “ Steam 
Pile Hammer’ bought 
you last July has 
done good work, and 


> Send for cataloguc 
that without any re- This patent bas 
pairs. We have driven i aN a ° et been sustained in the U.8. Cireuit Court for the 


gravel and hard pan, 
without any percept- 
ible damage to the 
piles, driving many 
with one of the best 
Drop 
chines that could be 
New York 
arbor, the hammer 
weighing 1,000 pounds, 
The most that this ma- 
chine could do in 10 
hours was 15 piles, and 
then many of them 
were damaged and 
broken off. 
Yours truly, 


this refers to our 
No. Size Hammer, 
made trom new pat- 
tern, and heaviest 


TRON WORKS, 


Nixon 


Atlantic Dredging 


COFRODE SAYLOR, 


CIVIL ENCINEERS AND 


BRIDGE BUILDERS. 


WORKS: 


¥57 Fourth 
PHILADELPHIA 


FOK 


RIVER HARBOR IMPROVEMENTS 


31-33 PINE STREET NEW YORK. 


ENGINEERS, 


BRIDGE BUILDERS 


RAILROAD AND HIGHWAY BRIDCES, 


ROOFS AND STRUCTURAL IRON. 
Works WAUWATOSA, WIS. Southern Office: 413 East Houston SAN ANTONIO, TEXAS 


VAILE 


PATENT METALLIC 


WITHOUT PUTTY. 


Perfect Construction for 
Factories, etc., where Large and 
Lights are required. Thousands feet use. 


SEND FOR ILLUSTRATED CATALOGUE. 


Forth & Olfwe Sts. 


CONTRACTORS FOR THE ERECTION 


lron Bridges, Buildings, Roofs and 


Room 23, Exchange Building, Chicago, IIl. 
HENRY -M. DOREMUS, 


CONTRACTOR FOR CONSTRUCTION 


Buildings, Bridges, Trestles, Pile Driving, Dock Work, conrmacr VALLEY 
143 LIBERTY ST., Central Building (Room 510), NEW YORK. CREOSOTING WORKS. 
ALFRED NELSON, Manager and Engineer. ENGINEERING NEWS. 


, Pil d Tie i YE 


Capacity, 400,000 feet B, M. per month. Cylinders 
THE CAROLINA OIL CREOSOTE CO. are the largest 
VANDERBILT HOPKINS 
manufacturers CREOSOTE OIL the world. Lumber Manufacturers. 


Hon. WARNER MILLER, President. 


| 


TIES 
Creosoted Piles and Lumber all Supplies, White and 


Creosotec 


THE EPPINGER & RUSSELL REFERENCES: 


tional Storage Co., Y.; Dep. Docks, Y.. 
CREOSOTING OR NS) * | 8.8. Asserson, Brooklyn Navy Yard; G. T. R., 
Creosoted our improved Creosoted Piles and Railroad Ties furnished. 
plant consists four cylinders—two feet long and two feet long—with pumps, der- Bolier, New York; 
neers. use only the best Coal Tar, which has stood the tests since 
to-day the only product successfully withstood the ravages marine Hill, New Haver 
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THE GASKILL-HOLLY PUMPING ENGINE, 


ITS RECORD UNPARALLELED. 
Comparison Challenged with any Other the 


Celebrated Engines Contracted for the Last Two Years, Average Daily Capacity Which 


POINTS WHICH DEMONSTRATE 


The first Gaskill crank and fly-wheel pumping engine was built and put ser- 
vice Saratoga Springs, Y., 1882, eight years ago. 

Since that time 118 these engines have been constructed contracted for, 
average about per year. 

DURING LAST HAVE BEEN BUILT CONTRACTED 
AVERAGING ONE EVERY NINE DAYS. Average daily capacity, 3,915,000 
gallons. 

The duty the tirst engine this type Saratoga, contract test, was 
112,899,983 foot-pounds per 100 pounds coal consumed. 

The average duty above engine current service from 1884 1889, inclusive 
years—was 105,910,739 foot-pounds from coal actually consumed. 

During the above interval six years the cost repairs was less than $100, 
certified officials charge. 

Another engine the same type, 8,000,000 gallons daily capacity, was con- 
structed for Saratoga Springs, and tested and accepted October, 1889. The duty 
obtained, reported Prof. Greene, Troy, Y., was 113,378,479 foot-pounds from 
coal consumed, and 117,936,698 evaporation ten one. 

Other engines the same type, number about forty, have been tested 

ome the most eminent engineers the United States, all them developing high 


ADDRESS FOR PAMPHLET 


duty ali former precedent; and Dayton, O., eclipsing 10,000,000 engines 
duty 124,782,157 foot-pounds ten one evaporation. 

The capacity these engines manufactured thus far ranges from 
20,000,000 gallons daily. 

10. They are use Boston, Philadelphia, Chicago, Buffalo, Washington, Kan. 
sas City, Omaha, and other large cities the United States. 

The aggregate capacity these engines, constructed contracted for date. 
570,000,000 daily, which, with other types, make total 389 
and gallons, with average 3,000,000 each. 

12. symmetry proportion, weight, economy, durability, price, com 
parison challenged with any other engine manufactured this any other country, 

13. illustrated pamphlet about 230 pages giving full history the 
phenomenal pumping engine, with reports duty tests detail made 
about thirty mechanical experts, eminent their profession, will mailed upon 
application all who are interested in, may have occasion pumping 
engines. The book demonstrates beyond all dispute that the Gaskill compound 
and pumping engines, manufactured under patents the Holly Mfg. 
far surpass any other engine manufactured the world. 


OTHER INFORMATION 


HOLLY MANUFACTURING CO., LOCKPORT, 


Limited, 


Syracuse, N.Y. 
Builders Stand Pipes, 
Engines and Boilers, Stone 
Crushers and all kinds 
Plate Iron and Sheet Iron 
Work. 


af TER & CONLEY | We have erected 
STAND PIPES 
MANUFACTURERS AND BUILDERS the following places: 


Salisbury, N.C...... 


Rhinelander, Wis..20 
Corrugated Iron Fort Smith, 190 
re 
Heavy 


STAND PIPES, 


Biast Furnaces, TAN KS, 
Steel Works 

Rolling Mills. 


PITTSBURCH. 


TABLES AREAS TRIANGLES for the 


BOILERS, 


STACKS. 


purpose facilitating the calculations Iron Steel Buildings. 


end areas prismoids earthwork 
where the lateral slope inclination 


the surface irregular broken. Slopes Bridge Construction 


STEELTON, PA. 


Price cents. Published and for 
sale Engineering News Publishing 
Tribune Building, New York City. 


Chicago, 


RUILDERS OF 


Stand-Pipes, 
Boilers, 
Tanks, 


Works: 
Chicago 


CITY OFFICE: 


BRIDGES. 
WATER 
ETC. 


TANKS, 


Etc., 


g 


HODGE 
East Boston, Mass. 


BOSTON OFFICE: 
Room 72, Mason Building. 


Works Company, 


BOSTON, 


Pioneers Having Built IRON 
the WORK. 
Largest 
United BABCOCK STREET PLOW 
Btates. Hardpanand Street Work 
Willingly 
LSO Two teams will plow the hardest 


street with ease, and more work 
any kind hard ground than 
thirty men can with picks. 


JOHN BABCOCK, 
Walton, Del. Co., 


Steam Boilers and General Work. 


ENGINEERING NEWS 


THE DEANE STEAM PUMP COMPANY, 


MASS. 
WATER WORKS ENGINES. 


Daily Pumping Capacity Deane Water-works Engines Service Over 400,000,000 Gallons. 
OFFICES AND WAREROOMS: 


Cortlandt Street. 226-228 Lake Street. 


BOSTON, LOUIS, PHILALELPHIA, DENVER, 


Oliver Street. South Fourth North Seventh Street. 1710 Blake Street 


WRITE FOR FULL ILLUSTRATED CATALOGUE. 


MANUFACTURERS 


VITRIFIED SALT GLAZED 


SEWER PIPE, 


Flue pipe and Flue Linings, Fire Brick 
FIRE Ground Clay, Tile, and all Fire Clay Pro 


TORONTO, Jefferson Co., Ohio. 


Brick 


AND ALL 
Fire Olav 


Co., Toronto, Ontario. 


(Office: Gregory Block, opposite Depot), ATLAS CLAY MATERIAL CO., 410 Chamber Commerce Bidg., Chicago. 


BRIDGEPORT, CONN. 
MANUFACTURERS OF 

FIRE-BRICK AND DRAIN PIPE, 


Fire-Olay, Lining Tops, Street-Paving Brick, etc. 
GENERAL SEWER AND WATER-WORKS CONTRACTORS. 


Works foot LOOKOUT MOUNTAIN near “Blowing Spring,” Walker Oo. Georgia 


Capacits 


equal 


any simiia 


Every Plant 


the South. 


McMAHAN, .PORTER CO.,| Sewer and Railroad Pipe. 


New Cumberland, Va., St. Especially recommended for smoothness inside surface and conformity true circular shape 


MANUFACTURERS OF 


STANDARD SALT GLAZED 


SEWER PIPE. 


Also DOUBLE STRENGTH for CULVERTS. 


PAVING BRICK. 


BRICK, 


For Price List, Discount, &c., Address 
LOOKOUT SEWER PIPE CO., CHATTANOOGA, TENN. 


SANFORD ROSS J08. B. SANFORD 


ROSS SANFORD, 


Low Rates Dealers: Officials, 


TRAP. Contractors for and 


Fuller Building, Jersey City, 
Cheapest, Most Durable, Most Powerful. Have Gay St., 


OUR PATENTS: —Damper Regulators, Steam Pressure Regu- 
lators, Pressure Regulators for Steam, Water and Air; Steam 
Traps, Return Traps, Separators, Balanced Traps, Thermos- 
tatic Damper Regulators for Residences and Public Buildings, and 
other Specialties for the Use and Saving Steam. 

FULL INFORMATION CHEERFULLY FURNISHED THE 


CURTIS REGULATOR CO. 


CATALOGUE for sale En- 


BEVERLY STREET, BOSTON, MASS. gineering News Publishing Co., Tribune 
Building, New York City, giving Prices 
NEW PHILADELPHIA, Front St. and Terms, will sent free applica 


218 DENVER, Col., Amphie Building. tion, 


NEW YORK, CHICAGO, 
THE UNITED STATES FIRE CLAY CO. THE OHIO SEWER PIPE 
Mines and Works: COLUMBIANA COUNTY, 
= Manufacturers 0 
FIRE 
ARNE 
INLET 
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ROBERT POOLE SON 


POWER TRANSMISSION MACHINERY 
Machine Molded 


Philadelphia, 705 Arch Street. 
Chicago, Phoenix Building. 


4 
‘i 


DRIVING PLANT FOR CABLE RAILWAYS. 
THE POOLE-LEFFEL TURBINE WATER WHEEL. 
Pulleys and Hangers, Machinery Outfits for Mills, Grain Elevators, 
Fertilizer and White Lead Works, Hydraulic Dredging Machines, etc. 


Faoilities for the Heaviest Class Work. 


HUGHES STEAM PUMP 
Cleveland, 


MANUFACTURERS OF 


duty. Water-Works Pumping 


Machinery. 

Send for Prices and Catalogue. 


Gordon Steam Pump Co. 


Water Works and Sewerage 


pound Steam Pumps for 


HAMILTON, OHIO. 


New York, Liberty 
410 Lewis 


MANUFACTURERS OF 


Pumping Machinery. 


Horizontal Vertical Steam and Power 
Pumps for anv duty. 


== 


Prices and Full Information Application. 


for the Hill System Condensation. 


THE BOUGHEN ENGINEERING CO. 


ENGINEERS AND CONTRACTORS FOR STEAM AND 


HAND POWER 


Patent. These pumps have from 3,000 
5,000 gallons per hour, work easy, and practically pump 
water containing everything but rocks. most 
powerful pump the Low priced 


BATT’S PATENT 


DIFFERENTIAL POLLEY BLOCKS 


One man can hoist much Holds the load 
any point. Hoists and lowers the load quicker 
any other hoist made. The best Hoist earth. 


BOSTON LOCKPORT BLOCK CO. 


162 COMMERCIAL BOSTON, MASS, 


3 
Always use “STAR BRAND” TACKLE BLOCKS, 
Catalogue, Price List, etc., cheerfully furnished the 


Write for Catalogue and Estimates. 


THACHER BREYMANN, 
Submarine Engineers and Divers. 


Contractors for submarine all kinds where divers are required. 
vering sunken property. 
Submerged Pipes for Water Gas and Sewerage Specialty 
and Consultation promptly given. Correspondence solicited. 
306 WATER ST., TOLEDO. 


Maslin’s Patent Steam 


Cheapest and Best Automatic 
Steam Vacuum Pump. Handles 
DIRTY and GRITTY LIQUIDS 
Oil Care. Simplest and 
mos Pump made, par- 
tial: moval two bolts makes 
every valve readily accessible. 
rrigation ater-Works. Rai 

Purposes, 


Send for JouN 
sey City, 


THE 


Over the Harlem River, New York City. 
WM. HUTTON. Chief 


with over Views and 
Plates. 
One the Handsomest and Most 
Books Out. 
Price Liberal discounts 
more than one 
the Publisher, 


Leo Von Rosenberg, Broadway, 


| 
SINGLE PUMP } 
- 
| 
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THE WORTHINGTON PUMPING ENGINE EUROPE. 


The following list Worthington Engines that hiva contracted for illust-ates 
the success this Engine abroad: 
Number Engines. 


Number ‘Engines. 


Number of Engines 
Berlin W. 4' Montevideo (Uruguay) 1} London County Council, Abbey Mills 
Bournemouth (Cape Town) Southwest Suburban Water-W orks 


HENRY WORTHINCTON, and Liberty Street, New York. 
THE DAVIDSON. 


PUMPS AND PUMPING Water-Works Machinery 


BEST MADE SPECIALTY. 
COMPLETE PUMPING PLANTS, 


Pumping Engines, Boilers, Feed Pumps, Heaters, Pipe Works 
Correspondence Solicited. 


Liberty St., New York. 
Oliver Boston. Louis, Chicago, Kansas City, Omaha, Dallas, 


BUFFALO STEAM PUMP CO., 


STEAM PUMPS FOR ALL SERVICES 
WATER-WORKS MACHINERY and 
INDEPENDENT CONDENSERS. 


WORKS: Buffalo, 
Office Warehouse, John City 


Warerooms: 


THE 


IAGO. st 


CENTRIFUGAL PUMP. 


Principal Office and Works: 


KS. 


AGENTS 


Inthe Market. Vertical, Horizontal and Suction Pumps. 
Capacity varying from 100 Gallons per minute. 


IRWIN VAN WIE, 


Sand Pumping Outfits Specialty. 


INDIANAPOLIS, 


DUPLEX PUMP. 


Machinery for 


DUPLEX STEAM PUMP 
POWER PUMPS. 
PRESSURE 


Send for Cata- 
logue and 


Protected Three Separate and Patents 
and Foreign Patents. 


Simplest, Most Durable, Most Effective and 
Cheapest Power for Raising Water. 


packin trouble with belts. Noiseless. Before you 
pumping investigate the merits this pump. 


Great Saving Steam over all other Vacuum Pumps. 


Patentee and Manufacturer, 


Washington Street, Chicago. 


ENGINEERING NEWS 


NATIONAL TUBE WORKS COMPANY. 


McKEESPORT, BOSTON, NEW YORK, LOUIS, 
WROUGHT IRON BOILER TUBES, LOCOMOTIVE TUBES--ALL QUALITIES. 


WROUGHT IRON PIPE FOR COLUMNS. 


KALAMEIN TUBES AND WILL NOT RUST. 


SEWERS, GAS PIPES, STEAM PIPES, SPECIAL PIPE AND COUPLINGS FOR 


PRODUCT, 500 TONS DAILY. 


Dodge’s Patent Injector for Stationary Boilers and Agricultural Machines. 
SELF-OILINC TUBULAR AXLES. 


WOODIN, Presi, 


BAY CITY MICH.. 


MANUFACTURERS OF 


STEAM PIPE CASING 
AND WATER PIPE. 


BERWICK, 


FREIGHT CARS, CAR WHEELS, BAR IRON. 
SPECIAL CASTINGS. 


PIERCE THOMAS. 


Cortlandt St., New York. 


Cheapest, Best and Most Durable for 
Underground Work. 


BUILDERS COMPLETE WATER-WORKS ROCK CRU SHE RS. 


LARGE CAPACITY 


Power. 


Castings, Cars. 


Unrivalled for Water-Works, Hydraulic Mining, Irrigation, etc., proved 
years practical experience. 


ABENDROTH ROOT MFG. 
CLIFF STREET, NEW YORK. 


UNION HYDRAULIC WORKS, TRESTLE 


ESTABLISHED 1837. MANUFACTURE much valuable inform 


the late ‘0 as. A. Smith 0 
Fire According the Present Practice University, St. Louis, 


Water Columns, Etc CONTENTS. 
BRANCHES, BENDS, SPECIAL CASTINGS AND FITTINGS, AND OTHER PAGES, 148 Staking out and Keeping 
SUPPLIES FOR WATER-WORKS, GAS-WORKS, RAILROADS, AND PLATES. Notes Railroad 


ence the 
Germantown Avenue and Second Street, Philadelphia, Price 
rice Keeping the Field Notes Railroad 


ARCHER Secretary Trestles. Iron Details. Louis, Mo. 


and Treasurer. for the 


DIMMICK,General Man ing and Erection. Preservation and Stand-| Howe Truss Bridges 


ager, Va. ard Specifications. XI. Bills Material, Table for Computing Right Way 
PART 


for 


bune Building, New York City, giving hing 
Prices and Terms, will sent free ngineering News Publishing 


FIELD BOOK 


Connection with the Embankment and Regulations for the 


THE MICHIGAN PIPE COMPANY 
(GINEER. 
= 


MANUFACTURERS 


CAST-IRON PIPE 
FOR WATER AND GAS. 
SPECIALS AND LARGE CASTINGS, 
FLANGE -PIPE, BLAST CASTINGS, CULVERT PIPE. 


THE OHIO PIPE COMPANY, CAST FOR WATER AND GAS 


ENGIN EERING NEWS 


MANUFACTURERS 


Fire Hydrants, Stop Valves, Lamp Posts, Canada Turbines, &c. 


GENERAL FOUNDRY AND MACHINE WORK. 
JOHN FOX Selling Agent, Mellert Foundry Machine Limited, 
COLUMBUS, 160 Broadway, New York. READING PA. 


DENNIS LONG COMPANY, DRUMMOND, 


SOLE SALES AGENT FOR 


Office, Corbin Building, 192 
George Ormrod Man. & Treas,, Emaus, Pa, 


EMAUS PIPE FOUNDRY. 
DONALDSON IRON 


Manutacturers CAST IRON PIPE and castings for 


MANUFACTURE EXCLUSIVELY 
WATER 


Cast-Iron Water AND GAS. 


And SPECIAL CASTINGS all sizes. ALL PIPES VERTICALLY. EMAUS, LEHIGH 


NATIONAL FOUNDRY PIPE WORKS Limited. pany, 


MANUFACTURERS OF 
AND 


SPECIAL WATER AND GAS 
PITTSBURGH. PA., OFFICE: From three forty-eight inches diameter. Branches, Bends, Ete. 
402 and 403 Lewis Block. 


SCOTTDALE, PA. AGENTS FOR 
CHATTANOOGA FOUNDRY AND works. SUPPLIES. 


VALVE VALVES AND HYDRANTS. 


Specifications for bids solicited and estimates cost all Work tron given 
Also the specialties Fou such Heavy Machinery, Botlerand Work 


PANCOAST ROGERS, 
PLATT and GOLD STREETS, NEW YORK, 


Prest., Burlington, THEO. STURGES, Treas., New York. 


The PIPE FOUNDRY Co. 


MANUFACTURERS OF 


CAST-IRON PIPE 


WATER AND GAS. 

Large Cylinders and 

Heavy Castings 

General Foundry Work. 
= NEW YORK OFFICE, OPFICE AND WORKS 


LAKE SHORE FOUNDRY 


James MOMILLAN, President, 


Manager. 


Flange Pipe from ins. Work. 
No. NEWBERRY and McMILLAN BUILDING. 


CAMPBELL, Sec’y Treasurer. 


THE CLAMORCAN COMPANY, 


CAST IRON GAS AND WATER 


Proprietors the Hill Citv Pipe Works 


all sizes 


— 


| 
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WARRANTED SUPERIOR 


ANY 
HYDRAULIC CEMENT 


USED ON THE 


Most Important Works 


THE COUNTRY, 


PORTLAND 
CEMENT. 


Cheapest, Best, and Always 


For Sale all Dealers Masons’ 


Send for Pamphlets. Broadway, New 


WARREN SCHARF ASPHALT PAVING 


GENUIN 


TRINIDAD ASPHALT PAVEMENTS 


for Streets, Sidewalks, Driveways. The Standard Pavement for 


Cheapness, Health, Durability, Smoothness and Safety. 
ENHANCES THE VALUE PROPERTY MORE THAN ANY OTHER PAVEMENT. 


Principal FULTON STREET, NEW YORK. 
NATIONAL FILTER. 


ACKNOWLEDGED THE STANDARD FILTER THE WORLD. 
RENDERS TURBID ROILY WATER CLEAR, BRICHT AND SPARKLING. 


Owing sales have been enabled toreduce our prices. Send for Cataloque 


Refer permission NATIONAL WATER COMPANY, 
Henry WORTHINGTON, and Liberty New York. 145 Broadway Liberty New York. 


MADE UNDER James J.Ryan, Office 1126 Phila. 


. 
also several hundred barrels your Giant Portland Cement, the construction 
regrind our wheels points removal, saving freight increasing total Pennsylvania Avenue Section the Tunnel this city. can recommend 


article. Yours truly, 


Buffalo, 115 BroadWay, New York. 


CONTRACTORS PUBLIC WORKS 


And others who are use our machines for digging and back- 
sewer and similar trenches because they work the 
WRENCE CEMENT the work and most convenient for the For further 
ion address 


The Establishment the United States, CARSON TRENCH MACHINE Dorrance Charlestown 


Boston, Mass. 
THE 


NORTON’S Cement was Used for 


“We used large quantities your Cement pointing the the Kast Rive: 
Bridge, and always with satisfactory results, provided the vroper precautions were taken 


insure good work. The pointing the Brooklyn Tower has withstood the now 
SUPERIOR FOR WORK UNDER WATER. for some fourteen years, and can refer with will bear 
STANOS AT THE HEAD oF American CEMENTS FOR have said.” FF. O, NORTON, Manufacturer, 92 Broadway, N York, 
» Al @F AIDC APRAFAIT 
UNIFORM QUALITY, used for sea wall around Island, New York 


INCREASING STRENGTH. Cement Works, Post Exchange Place, 


For and other information, apply SECTIONS PER YARD 


Wall St., cor. Broadway, New York City. 
STEPHEN BALDWIN, Sales 


THE BARBER ASPHALT PAVING COMPANY. 


Joseph..... try can to-day show 307 miles surface in, 63,1 
wide. 
and estimates apply the general offices the Barber Asphalt Como 


We 


Send for Circulars and 
Vi 
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